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NAVIGATION EPITOMISED, 
And rendered eaſy to any common Capacity. | 


THE great End and Buſineſs of Navigation is to inſtruct the Ma- 
= riner how to conduct à Ship through the wide and -pathlefs 
Ocean, to the remoteſt Patts of the World; the ſafeſt and ſhorteſt 
Way, in Paſſages navigable : In order to Which, he muſt be 
able at all Times, to find the Courſe and Diſtance from one Place 
to another; and to determine the Place of the Ship every Day; 
what Courſe he muſt ſteer, and how far, to gain his intended Port. 

The Ship's Place at Sea, and indeed all other Places, are deter- 
mined by their Latitudes and Longitudes. / | Ly 

The Latitude of any Place is its Diſtance from the Equator, 
counted upon an Arch of the Meridian North and South, «ad can 
never exceed o Degrees. 

Fhe Equator is that Line which divides the Earth into two equal 
Parts, the one North, and the other South; being 9o Degrees from 
each Pole, N 

The Meridian of any Place is a Line paſſing through that Place, 
the Equator and Poles, and divides the Earth into two equal Parts, 
the one Eaſt and the other Weſt; or it is that Line which the Sun 
comes upon when it is Twelve o'Clock. All Places that lie Eaft or 
Weſt have theic different Meridians ; one of which is called the firſt 
Meridian, but variouſly placed: The Engliſh place theirs at Lon- 
don, the French at Paris, &c. and-count-the- Longitude Eaſt and 
Weſt until they come to the oppoſite Meridian, which can never 
exceed 180 Degrees. | 

The Diff-rence of Latitude is the leaſt Diſtance of the Parallels 
of Latitude of any two Places; ſhewing how far the one of them 
is to the Northward or Southward- of the other. 

The Difference of Latitude between any two Places, being both 
North or both South, is found by ſubttacting the leſs Latitude from 
the greater ; but if one Latitude be North and the other South, 
their Difference is found” by adding both Latitudes together. | 

In North Latitude failing Northerly, or in South Latitude failing 
Southerly, you increaſe your Latitude; but in North Latitude fail- 
ing Southerly, ot in South Latitude ſailing Northerly, you decreaſe 
your Latitude, becauſe you ſail nearer to the Equator trom whence 
the Latitude is reckoned. | 

3 | Wherefore 


6:8 23 
Wherefore in North Latitude failing Northerly, or in South Lati- 


* tude ſailing Southerly, the Difference of Latitude added to the Lati- 


tede left, gives the Latitude in. 


But in North Latitude failing 


Southerly, and in South Latitude, failing Northerly, the Differ- 
ence of Latitude ſubtracted from the Latitude left, gives the Lati- 


tude il, 


Wben the Latitude decreaſes, and the Difference of Latitude is 
greater than the Latitude ſailed from, ſubttact the Latitude left from 
the Difference of Latitude, and the Remainder is the Latitude in, 
and of a different Name ; for in this Caſe it is plain that you have 


croſſed the Equator, 


What has been ſaid, will be rendered familiar to the Learner by 


the following Examples 


Exam. I. What is the Differ- 
ence of Latitude between London 
in Latitude 517 za N. and Rome 
in Latitude 41 5 N= 
| D. M. 

From London's Lat. 31 32 N. 
Subtract Rome's Lat. 41 54 N. 


938 
60 


Remains Diff. of Lat. 
which mult. by 


Gives the Dif. in Miles 578 


Exam. III. Required the Dif- 
ference of Latitude between Cape 
Finiſterre and the Cape of Good 


Hope ? 
F D. M. 


Cape Finiſterre's Lat. 42 52 N. 
Cape Good Hope's Lat. 34 22 8. 


Diff. of Lat.— 77 14 
bo 
Mu't. by 60 is 4634 M. 


Exam. II. A Ship from Latitude 
2917 South, ſails Soutberly un- 
til her Difference of Latitude be 
374 Miles, bat Latitude is ſhe 
come to ? 

D. M. 


29 17 8. 
6 14 8. 


35 31 8. 


Latitude ſailed from 
Dif. of Lat. 374 di- 
vided by 60, is 


— — 


Lat. in 


Exam, IV. A Ship in Latitude 
8” 25' N. fails South 600 Miles 
what Latitude is ſhe in ? ' 


D. M. 
From Dif. of Lat. TT 8 
600 Miles, or e 
Subtract Lat. left 8 25 N. 
The Lat. in — 1 35 8 


In the laſt Example it is plain, that as the Difference of Latitude 
is more than the Latitude left, the Ship muſt have croſſed the Equa- 
tor, and conſequently have come into South Latitude. 

Note. When one of the Places has ho Latitude, or is upon the 
Equator, then the Lat. of the other Place is their Difference of La- 
titude, and is always reduced into Miles, by multiplying by 60, be- 


cauſe bo Miles make a Degree of Latitude, 


5 4 


The 


r 

The Longitude of any Place is its Diſtance from the firſt Meridian, 
reckoned upon the Equator in Degrees Eaſt and Weft, until it | 
comes to the oppoſite Meridian, and can never excecd 180 Degrees. 

Difference of Longitude is an Arch of the Equator, intercepted 
between the Meridian of two Places, ſhewing how far one of them 
is to the Eaftward or Weſtward of the other, 

The Difference of Longitude between two Places, being both 
Eaſt or both Weſt, is found by ſubtracting the leſs Longitude from 
the greater; but if one be in Eaſt, and the other in Weft Longitude, - 
the Difference is found by adding both Longitudes together. 

Therefore in Eaſt Longitude failing Eafterly, or in Weſt Lon» 

itude failing Weſterly, the Difference of Longitude added to the 
ongitude left, gives the Longitude in. N 

But in Eaſt Longitude ſailing Weſterly, or in Weſt Longitude 
ſailing Eaſterly, the Difference of Longitude ſubtracted from the 
Longitude lefr, gives the Longitude in. PIs 

ben a Ship ſails Eaſt or Weſt until ſhe paſſes the oppoſite Me- 
ridian, or 180 Degrees, ſhe changes her Longitude, or comes into 
a Longitude of a different Name: and then the Longitude made 
ſubtracted from 360 Degrees, gives the Longitude in, and of a dif- 
ferent Name with the Longitude left, as may be ſeen. by the follow- - 
ing Examples, | 


Exam. I. What is the Differ- Exam. II. A Ship from & Port 
ence of Longitude between Cape in Long. 76* 7 W.. fails Weſt- 
Finiſterre aud Antigua ? ward until her Difference of Lon- 


a . M. gitude be 400 Miles, what Lon» 
Antigua's Long. 61 49 W. | 


gitude is he inn; 
Cape Finiſterre's Lon. 9 12 W. DX. 


Cape Charles“ Long. 76 o. 


Diff. of Long. 52 35 Diff. of Lon. 400M. or 6 40 W. 
60 
Long. in —— 82 47 
Dif. in Miles 3157 . — — 


Exam. III. What is the Dif- 
ference of Longitude between 


Exam. IV. A Ship from 15* 
400 E. Long, fails Weſtward till 


Barcelona and Liſbon ? her Diff. of Long. be 27 15% 
D. M. what Longitude is ſhe in ? 
Barcelona's 2 18 E. D. M. 
Liſbon's Long. 9 3W. Long. left 15 40 E. 
Diff. of Long. 27 I5W, 
Diff. of Long. 11 21 — 
— — Long. in 11 35 W. 


— — 


Exam. V. 


Cal 3 


Exam. V. What is the Differ= Exam. VI. A Ship from Long. 
ence of Longitude between the 160” 20/ W. fails Weſtward till 
N. of Japan and the N. Point of the differs her Longitude 41* 207, 
St. Chriſtopher's ? | What Longitude is ſhe in? 
D. M D. M 


Japan's N. Point 140 25 E. Long. left 160 20. 
St. Chriſtopher's N. Pt. 62 42 W. Diff. of Long. 41 20W. 
Exceeds 180 Degrees 203, P/ | 201 40 

F 360 360 00 
Diff, of Long. 156 53 Long. in, 1358 20 E 


— r* . — — —— — — 


Here it is plain that the Ship has croſſed the oppoſite Meridian, 
and therefore has come into a Longitude of a different Name, 

Ia ſailing due North or South, the Ship changes her Latitude only, 
and failing due Eaſt or Weſt her Longitude ; but ſailing upon any 
. Courſe, the muſt change both Latitude and Longitude, 

Ships at Sea are direQed from one Place to another by Means of 
an Inſtrument called the Mariner's Compaſs. 

The Mariner's Compaſs is an Artificial Repreſentation of the Ho- 
rizon of every Place by the Means of a circular Piece of Paper, cal- 
led: & Card, divided like the Horizon into Degrees and Points, which 
ate called Rhumbs. This Card being properly fixed to a Piece 
of- Steel, called the Needle, that has been touched with a Loadſtone, 
all che Points of the Card will be directed towards the correſponding 
Peint of the Horizon. | - 


(6) 
Tas MARINERs COMPASS, 


4 ” 
e 2 


e. CE 


Hence it follows, that in every Place the North Point of the Card” » i 


ſhews the Poſition of the Meridian at that Place, and ſomeone _ 
Rhumb or Point of the Card will evincide with, or be direted along: - 
the Track that makes any given Angle with the Meridian; conſe- 
quently, by the Help of the Card Coed: a Ship may be kept in 
any propoſed Track or Courſe. | 

A Rhumb Line, or Point, is a Right Line drawn from the Cen- 
ter of the Compaſs to the Horizon, and is named from that Point of 
the Horizon it falls in with. | 8 

The Courſe is the Angle which any Rhumb Line makes with the 
Metidian, and is ſometimes reckoned in Degrees, and ſometimes in 
Points of the Compals ; ſo that᷑ if 4 Ship ſails upon the ſecond Rhumb 
or N. N. E. the Courſe is 22 Degrees 30 Minutes: And ſo for an 
other, as in the following Table,. which. the Learner ſhould be fo 
well acquainted with, or the Compaſs, as to be able readily ts tell 
how many. Points any Courſes or Rhumbs are diſtant from the Me- 
" Tiian, or from the Parallel, 

| we A Table 
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MA Table of the Angles which every Point of the Compaſs makes with 
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The Uſe of the Tables of Difference of Latitude and 


Departure in working any of the Caſes in 


PLANE SAILING. 


Ship upon Principles deduced from the Notion 
of the Earth's being an extended Plane, which may 
anſwer very well in ſhort Voyages near the Equator, 
and admits of fix Caſes, which we ſhall work by 
the Tables of Difference of Latitude and Depar-' 
cure, 

Note. Eaſting or Weſting in Plane Sailing is called 
Departure; Northing and Southing, Difference of, | 
Latitude; and the Point or Rhumb the Ship ſails upon, is called 
the Diſtance. The Angle which that Point makes with the Meri- 
dian, is called her Courſe ; and what that wants of 90 Degrees or 
8 Points, is called the Complement of the Courſe; conſequently, 
the Courſe and Complement of the Courſe is always 8 Points, or-g@ 
Degrees; ſo that ſubtracting the Courſe from 8 Points, or go De- 
grees, leaves the Complement of the Courſe, OTIS | 

In theſe Tables, the Courſe, if leſs than 4 Points or 45 Degrees, 
will be found at the Top of the Tables; but if it be more than 
4 Points, or 45 Degrees, it will be found at the Bottom of the La- 
bles; and in every Page there are five Columns for Dittancee, 
marked Dift, which contain 60 Miles in each Column, the firſt be- 
ginning at 1, and ending at 60; the ſecond beginning at 6x and 
ending at 120; and ſo on to 300 Miles Diftance ; and to each of 
theſe Columns of Diſtance there belongs two other Columns, thew- 
ing the Difference of Latitude and Departure to. any of thoſe Diſ- 


R SAILING is the Art of Navigating a 


tances, marked Lat, and Dep, in which you are to obſerve, that <0 


if your Courſe be found at the Top of the Tables, then you are to 
take out the Difference of Latitude and Departure, as they are 
marked at the Top; but if your Courſe be found at the Bottom, 
then you are to take them as they are marked at Bottom. f 

When the Courſe is given in Points or Quarter Points, you muſt 
make uſe of the Table of Difference of Latitude and Departure, 
calculated for Points, &c. but when it is given in Degrees, or where: 
it is not given at all, you muſt make uſe of the Table of Difference! 
of Latitude and Departure; calculated for Degrees: or ſearch in 


botb Tables until you find a Difference of Latitude and Dope 
| | nearly 


> = ay ! 
/ . 
th 


(8 ) | 
nearly correſponding with your Difference of Latitude and Depar- 
ture given; or with the Difference of Latitude or Departure and 


Diſtance given; and then rhe Courſe will be found in its proper 
Column, either at the Top or Bottom. 


E I. 


; Courſe and Diflance given, to find the Difference Latitude and De- 
1 | parture. 


E X AMP LE. 
A Ship ſails N. N. E. 241 Miles, I demand her Difference of La- 
titude and Ddparture ? 
| Rule, Find the Courſe among the Points or Degrees, either atthe 
| | Top or Bottom, and find the Dillance in its Column; oppoſite to 
which will be found the Difference of Latitude and Departure in theic 
ü Columns. * 
; Thus baving found the Courſe, which is two Points, in the Table 
; for Points, I find my Diftapce 241 in the Column for Diftances, and 
right againft that I find 222,7-Tenths for my Difference of Latitude, 
and 92, 2-Tenths for my Departure. 


* Note. In all Caſes, if the given Side or Sides, be in Miles, or 

Miles and Tenth of a Mile, then the Sides, found by the Tables 

wilt alſo be in Miles; but if in Leagues, then the Side or Sides 
; found will alſo be in Leagues. | 


©4838 BE 1:11, 


© Courſe ard Difference of Latitude given, to find the Diſtance run and De- 
a parture from the Meridian. 


8 EX & M P' L E. | 
| If a Ship ſails 8. 48 Degrees Weſt, till her Difference of Latitude 
| be D 1% [ demand her Diſtance and Departure? 
| ule. Find the given Courſe at the Top or Bottom of the Ta- 
| bles, either among the Points or Degrees; and in that Page, and 
right againſt the 3 of Latitude, taken in its Column ſtand 
the Diſtance and Departure in their Columus. 
Thus, the Courſe is 48 Degrees, which ] find at the Bottom of 
_ the Fable of Difference of Latitude and Departure for Degrees; 
and in the Column marked with Latitude at the Bottom, I look for 
my Difference of Latitude 79, the neareſt to which is J8,9-Tenths, 
oppoſite to which ſtand 118 in the Diſtance Column, and 87,7 
Tenths in the Departure Column, which is the Diſtance and De- 
' parture required, | 
* CASE 


— 
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S 
Courſe and Departure given to find the Diſtance and Difference Latitude. 


EX a MP LK 


If a Ship fails N. E. by E. + E. from a Port in 3 Degrees 15 
Minutes South Latitude, until ſhe departs from her firſt Meridian 
412 Miles, what is her Diſtance ſailed, and Latitude in ? 

Rule. Find your Courſe, which is 5 4 Points as before; then 
look in ſome of the Departure Columns belonging to that Courſe 
for your Departure, or the neareſt thereto; the Diſtance and Dif- 
ference of Latitude anſwering to that Departure, will be found in 
their reſpective Columns. | 

But in any Caſe, where the given Side.is too large to be found in 
the Tables, divide it by 2, 3, 4, or any othef convenient Number, 
that will make it ſmall 3 to be found in the Tables; and then 
the required Sides, when found, muſt be multiplied by the ſame 
Number ; but the Courſe muſt never be multiplied or divided, 

Thus N. E. by E. 4 E. being 5 4 Points, which I find at the Bot- 
tom of the Page; and then look into the Departure Column for Half 
my Departure 206, (the Whole being too large to be found in the 
Tables) and find 228 for the Diſtance, and 97, 5-Tenths for the 
Difference of Latitude, which being doubled, gives the Diftancg 
456, and the Difference of Latitude 195. | 

Now, ſince the Ship has failed from a South Latitude Northerly, 

D. M. 
From the Latitude failed from 3 155, 
Subtract the Difference of Lat, 195 Miles, or 3 15 N, 


O 0 


The Difference being nothing, ſhews t hat the Ship is upon the 
Equator. 


K 3 | 
Diſtance and Difference of Latitude given, to find the Courſe and Departure, M 


E X A MP LE 


Suppoſe a Ship ſails between the North and Weſt until her Dif. 
tance be 276 Miles, and her Difference of Latitude be 211,4, what 
-is her Courſe and Departure ? | 

Rule. Seck in the Tables till againſt the Diſtance taken in its 
Column be found the given Difference of Latitude in one of the 
following Columns, and adjoining to it ſtands the Departure, which, = 
0 leſs than the Difference of Latitude, the Courſe is found at the 


op of the Column; but if greater, the Courſe is found at the 
Mm. 


"5 i C Now 


18 

Now taking the Diſtance, I ſeek till againſt Diſtance 276 ſtands 
211,4. which I find ſtanding together under 40 Degrees ; oppoſite to 
which ſtands 177, 4; and as my Difference of Latitude is more than 

my Departure, I find my Courſe at the Top, which is 40 Degrees, 
Now to reduce this Courſe into Points, I look into the Table fol- 
lowing the Compaſs for the neareſt to it, which is 390 227; oppoſite 
to that ſtands 3 3 Points; and as my Courſe is between the North 
2 I ſet down N. W. by N. + W. which is my Courſe 
nearly. 


NV. 
| E - Diftance and Departure given, to find the Courſe and Difference of Latitude, 


* = 49 Ws 


From Latitude 500 13/ N. a Ship, in failing between the South 
| and Eaſt 98 Miles, makes her Departure 82 Miles; what Courſe did 
1 ſhe ſteer, and what Latitude is ſhe in ? 
Rule. Seek in the Tables, till againſt the Diſtance taken in its 
Column be found the given Departure in one of the followi 
| Columns; and adjoining to it ſtands the Difference of Latitude; 
1 which, if greater than the Departure, the Courſe is found at the 
y Top of the Column; but if leſs, the Courſe is found at the Bottom. 
—_ Now ſeeking till againſt the Diſtance 98 ſtands 82, the neareſt 
34 will be 82,2, — eparture at Bottom; and here the Difference 
1 of Latitude is 53, 4, and the Courſe is 57 Degrees: But wiſhing to 
1 | find them ſtill nearer, I turn to the Table of Points, and there 
\ acainſt Diſtance g8 ſtands Br, 5, and 54, 4; and as 81, 5 is found in 
4 the Column ſigned Departure at Bottom, I there find my Courſe to 
= be 5 Points; therefore, ſince the Ship has ſailed between the South 
\ and Eaft, I take S. 570 E. or S. E. by E. for my Courſe, 
3 Now, from the Latitude ſailed from 500 17, take the Difference 
| of Latitude 54, becauſe failing Southerly, and there remains 490 
197, the Latitude in. Note, When the Tenths are under 5, they 
are generally omitted ; but if above 5, one is allowed for them, 


CC: 3 &- CL 
Difference of Latitude and Departure here gives to find the direct Cour ſe 


and Diſtance. 
_— 


NA NT 
A Ship in Latitude 400 107 North, is bound to a Port in Latitude 
412 2 N. the Departure between the two Places is 33 Miles Eaſt; 
"1 demand upon what Courſe ſhe muſt ſail, and how tar, to gain her 


intended Port ? 
From 


. > A. 4d 93 „ 


— A 


1 
D. M. 
From the Latitude the Ship is bound to 41 2N. 
Subtract the Latitude the Ship ſails from 40 10 N, 


o 52 Miles, 


Seek in the Tables till the given Difference of Latitude and De- 
parture are found together in their reſeſpective Columns; then right 
againſt them will be found the Diſtance in its Column; and the 
Courſe ſtands among the Degrees or Points at the Top or Bottom 
of the Column where the — of Latitude and Departure 
were found. 

Now taking the Difference of Latitude 52, and Departure 33, 1 
find that the 2 ſtanding together neareſt to theſe are 52,6, 
and 32,9; and the Diſtance anſwering to theſe is 62; and as my 
Difference of Latitude is greateſt, I find 32 Degrees at the Top for 
my Courſe ; and fince the Ship ſails between the North and Eaſt, the 
Courſe is N. 320 E. or N. E. by N. neareſt, Diſtance 62 Miles. 

_ - Having learned theſe neceſſary Caſes concerning a ſingle Courſe, 
the.yext is a compound Courſe, commonly called a Traverſe. | 

A Traverſe is when a Ship, meeting with contrary Winds, fails 
upon ſeveral Courſes, 

To reſolve a Traverſe, is to reduce or bring the (ſeveral Courſes 
into one; the Courſes are known by the Compals ; and the Diſtances 
70 the Log; which, in common Voyages, is heaved once in Two 
2 but in Ships of War, or failing to the Eaſt Indies, every 

our, 

In the Steerage, or ſome convenient Place in the Ship, there ge- 
nerally hangs a Table, called the Log Board, divided into Seven 
Columns, T the Firſt are written the Hours of the Day. In the 
Second, the Knots the Ship runs during Half a Minute; each pf 
theſe' Knots bears the ſame Proportion to a Sea Mile that Half a 
Minute does to an Hour; conſequently, ſo many Knots the Ship 
runs in Half a Minute, ſo many Miles ſhe runs in an Hour. In 
the T'bird, the Fathoms; Ten of which ought to make a Knot, 
In the Fourth, the Courſes ſteered by the Compaſs. In the Fifth, 
the Winds. In the Sixth the Lee-Way, And in the Seventh, 
the Tranſactions of the Day, as in the following Table. Every 
Day at Noon, the Log Board is tranſcribed into the Log Book, 
which is divided into —— exactly like the Log Board; and the 
ſeveral Courſes being corrected for the Lee- Way and Variation, and 
the Diſtance run upon each Courſe being ſet down in the Traverſe 
Table, ſhews what Difference of Latitude and Departure the Ship 
has made during the laſt 24 Hours; and from thence is found the 
Latitude and Longitude the Ship is in. "The Operatios is called 
Doing a Day's Work. 


C-3 The 


C200 1 
The LOG BOARD. 


H. | K. | F. | Courſes. | Winds. — Tranſactions. 
2 6 8. W. by S./ N. N 
6 41-34 $ 
618 N. W. | 
8] 5 | Moderate Gales and 
10 4 5] N. E. N. N. W. Cloudy Weather ; at 8 
iz 141-4 A. M. ſaw ſeveral 
24145 Ships to the Weſtward 
1445 
161445 | 
| 3] 5 S. W by S. W. N. W. 
i | 
12 1 4 


Having placed the Courſes and Diſtance run upon each, I begin 
with the firſt Courſe, 8. W. by S. which is 5 Points, and the Diſ- 
tance run upon it being ſummed up, is 21, 5, or an Half; which 
being doubled (becauſe the Log was hove every two Hours) is 43. 
In like Manner proceed with_the other Courſes, and then find the 
Difference of Latitude and Departure for each Courſe and Diſtance. 

When the Courlſc is to the Southward, the Difference of Lati- 
tude, when found, muſt be ſet under the Column marked S. or 
South; but if to che Northward, in that marked N. or North; 
likewiſe when the Courſe is to the Eaſtward, the Departure muſt be 
ſet in the Column marked E. or Eaſt; but if to the Weſtward, in 


that marked W. or Weſt, Thus the firſt Courſe being S. W. by 


S. the Difference of Latitude belonging to it is ſet under S. and 
Departure under W. as in the following Table : 


The TRAVERSE TABLE, 


| | | 
Courſes. on. x. | S. : E. W. 


„W. dy 8.] 43 | 35.8 23-9 
N. by E. 45 | 31.8 31.8 . 
8. W. by 8] 27 22.4 15.0 | 


— — 


31.8 58.2 31.8 | 38.9 
31.8 


Diff. of Lat. S. 26.4 Dep. W. 7.1 


Eik 


Here the Weſtings being greater than the Eaſtings, the Difference 
ſhews how far the Ship has got to the Weſtward ; and the Southings 
being greater than the Northings, ſhew how- far the Ship has got to 
the Southward of the Place ſhe ſet out from, | 


A Ship from the Lizard in Latitude 490 57” N. is bound to a Port 
in Latitude 510 49“ N. whoſe Departure from the Lizard is 162 
Miles Weſt, ſteers the following Courſes as per Log, viz. S. 8. W. 
j+ Miles; W. by S. 39 Miles; N. W. by N. 40 Miles; N. E. by 

. 69 Miles; N. N. W. 60 Miles. 

Required the direct Courſe and Diſtance made good upon theſe 
ſeveral Courſes; the Latitude the Ship is in, and what Courſe ſhe 
muſt ſteer, and how far, to gain her intended Point ? 

I begin with the firſt Courſe, S. S. W. or Points, under which, 
in the Tables, and oppoſite to the Diſtance 54 Miles, ſtands 49:9 
for my Difference of Latitude, and 20,7 for my Departure ; and as 
the Courſe is between South and Weſt, I ſet the Difference of La- 
titude in the Column marked S, and the Departure in the Column 
marked W. In like Manner I proceed with each Courſe and Dif- 
tance ; which being found as aboye, will ſtand as in the following 
Travesſe Table: * | | 


Courſe. | Diſt. | N, 8. | E. W. 

S. F. W. 54 49,9 20,7 

W. by 8. 39 7,6 38,2 

N.W.byN.| 40 | 33,3 22,2 
N. E. by E.] 69 | 38,3 57,4 

N. N. W. I 60 | 55,4 23,0 


127,0 | 5755 | 57,4 [104.1 
5775 5774 ” 


Diff.of Lat. Norther] y69,5 | Dep. Weſterly 46,7 


Having placed them as above, I add up all the Northiags, 
South ings, Eaſtings, and Weſtings, ſeparately, and ſet down their 
reſpective Sums at the Bottom of each Column; and as the Weſtings 
are 8 than the Eaſtings, I ſubtract the one from the other, and 
- the Difference, 46, 7, ſhews that the Ship has departed fo much Weſt 
of her firſt Place. 

Again, the Northings being greater than the Southings, I ſubtract 
the Leſs from the Greater, and the Remainder, 09,5, ſhews how 
far the Ship is Northward of ber firſt Place, 

Now 


— 1———T—ͤ———— . — — 
9 ” 


( 


- Now having the Difference of Latitude 69,5, and the Departure 
46,7, made good upon the ſeveral Courſes, I ſeek in the Tables 
until they are found ſtanding together in their reſpective Columns, 
the neareit to which is 69,5, and 47, ſtanding together under 34 
Degrees; and againſt them ſtands 84 for the Diſtance, Hence the 
Courſe made * upon the ſeveral Courſes, is N. 34 Degrees W. 
or N. W. by N. nearly, and Diſtance 84 Miles. 


To find the dire Courſe and Diftance to the intended Port. 


To the Latitude left 49® 57” N. add the Difference of Latitude 
made 6g, or 1 Degree g Minutes, gives 510 6” N. the Latitude in. 


D. M. 


From the Lat. of the Departure between | 
intended Port 1 51 N. the Ports 162, W. 

Subtract Lat. in 51 N. Sub. Dep, made 46,7 W. 

Diff. of Lat. between | Dep. between Ship WELL 26 
Ship and Port } 43 and Port } 115,3W, 


With Difference of Latitude 43 and Departure 115,3, I ſeek in 
the Tables till they are found ftanding together in their reſpective 
Columns; the neareſt to which I find ſtanding over 69 and 70 De- 
grees, which, being added together, is 1 399 3 Half that Sum is 699 
30“; the Courſe, and Half the Diſtances belonging to theſe Courſes, 
is 123 Miles, 

—— the direct Courſe from the Ship to her intended Port is N. 
690 30 W. or nearly W. N. W. I W. Diſtance 123 Miles. 


Another Example to exerciſe Traverſe Sailing. 


A Ship in the Latitude 170 10/ N. is bound to a Port in the La- 
titude of 130 40“ N. the Departure being 180 Miles Weſtward, fails 
theſe Courles : | | 
S, W. by W. 27 Miles; W.S. W. 1 W. 30 M. W. by S. 25 M. 
W. by N. 18 M. S. S. E. 32 M. S. 8. E. 1 E. 27 M. S. by E. 
25 M. S. 31 M. 8. S. E. 39 Miles. ; __ 
Required her preſent Latitude, and the direct Courſe and Diſ- 
tance to the deſired Port? ; | 
Anſwer. The preſent Latitude is 149 21” N. Courſe S. 629 W. or 
S. W. by W. 1 W. and Diſtance 150 Miles. 


E 


The Uſe of the T ables of Difference of Latitude and Departure 
in working the moſt uſeful Caſes in Mxxcarox and Miv- 
DLE LATITUDE SAILING. | 


* 4  % - 
— 


N PLANE SAILING the Earth was conſidered as a Plane, re- 
preſenting a Bowling Green, having the Meridians parallel to 

each other, and, conſequently, the Degrees of Longitude equal in 
all Places; but this cannot be true, as the Earth is a Sphere or 
Globe : For, | 

As the Meridians are great. Circles on the Globes, croſſing the 
Equator, and meeting at the Poles, it is plain that any two of 
| theſe Circles muſt be. farther aſunder the farther they are from the 
Poles; and the greateſt Diſtance between them will be upon the 
Equator, which is equally Diſtant from each Pole, and there the 
Diſtance is 60 Miles; but in the Latitnde of 600 North or South, 
the Diſtance is no more than 30 Miles. 
The true Place of a Ship at Sea depends upon its Latitude and 
Diſtance from ſome noted Meridian ; - and ſince the Meridian Dif- 
tance, that is, the Diſtance between two Meridians, varies in every 
Latitude, it is therefore neceſſary that this Diſtance ſhould be reck- 
oned in ſome fixed Latitude, — where the Degrees are of the ſame 
Magnitude, which can be no where but upon the Equator. | 

3 in order to turn this Meridional Diſtance, or Departure, 
into Longitude, and be able to aſcertain the Ship's Place at Sea, we 
muſt have Recourſe to Middle Latitude, or Mercator's Sailing, where 
2 Earth is conſidered as a Globe. The principal Cates are as 
follow : | | , 


Note. In working all Caſes in Mercator*s Sailing, we muſt make 
Uſe of the Table of Meridionial Parts, which are 8 ſhewing 
how far each Degree and Minute of Lat. is enlarged, (o as to keep a 
due Proportion with the Decreaſing of the Degrees of Long. in every 
Lat, Therefore, to find the Meridlonal, or an enlarged Dik-rence of 
Latitude, between any two Places, firſt, in the Table of Latitude 
and Longitude, - find the Latitudes of the given Places; with which, 
ſeek for the Degrees on the upper . the Table marked D. for 
egrees; and in the right or left Hand Columns, for the Minutes, 
marked at the Top with M. oppoſite to which, and under the De- 
Dr. are the Meridional Parts; and then add, or ſubtract, as the 
aſe requires. | : bs l 
Thus, ſuppoſe the Meridional Parts belonging to the Latitude of 
Cape Clear in Ireland were required? Firſt, find the Latitude of 
Cape Clear, which is 519 18 N. then, in the Table of Meridional. 
A * | 0 | , Parts, 


* 


„ 
Parts, ſeek 510 at the Top, and 12/ in the Side Columns ; oppoſite 
to that, and under 51®, ſtands 3588, the Meridional Parts required. 
The ſame may be obſerved of any Number of Degrees and Minutes 
required. ; | 


To exhibit, at one View, theſe different Kinds of Sailing, I ſhall 
ſhew how to work the following Caſes, by Mercator's and Middle 
Latitude Sailing, in oppoſite Columns in the ſame Page; leavin 
the Mariner to chuſe which of them he thinks proper to find his Dit: 
ference of Longitude by. b 


— 


CAS © I. 


The Latitudes and Longitudes of two Places given, to find the dire#t 
| Courſe and Diſtance between them, 


EL AMF LE. 


What is the Courſe and Diſtance between Cape Clear, in Ireland, 
and St. Mary's, one of the Azores? 


: D. M. RY, D. M. D. N. 
CapeClear's Lat. 5x 18 N. Mer. Parts 359% Longitude 9 46 W. Latite'e gt 18N, 
St, Mary's Lat. 36 5 N. Mer. Parts 2 35 Longitude 25 40 W. Latitude 36 5% N. 
1209 enn 18 Sun's Lat's 88 15 
Dif.inMilesgr3 99 ® 


Com. Mid, Lat.45 . 9 


tf. of Lat. 14 21 Mer. Dif. 
{FE 60 of Lat. 


| . The Complement of Mid. Lat. 
The Difference of Longitude to be worked as a Courſe, and the 
to. be worked as Departure, Dif, of Long. as Diſtance, 


S 


By Mercator's Sailing. 


By viewing the Figure, it will 
evidently appear, that by enlarg- 
ing the Difference of Latitude, 
the Difference of Longitude will 
bear the fame Proportion to the 
enlarged Difference of Latitude, 
that the proper Difference of La- 
titude bears to the Departure, 
and the Courſe continues the 
ſame, 


Therefore, ſeek the Meridionat. 


Difference of Latitude and Dif- 
ference of Longitude together, as 
if they were really proper Dif. 
ference of Latitude and Departure, 
and the Courſe will. be found 2 
mong the Points or Degrees, as 
in Caſe VI. in Plane Sailing, 
Then with the Courſe and pro- 
per Difference af Latitude, find 
the Diſtance: 
Tleus, taking the one Tenth 


of 1195, the Meridioml Differ- 


ence of Latitude, and 791, the 
Difference of - Longitade, viz: 
119,5 and 79, 1, the neureſt Num- 


bers to theſe, ſtanding together in 
the Tables, are 119;4, and 80,5 


under 34 Degrees, Which is my 
Courſe. | 


Then with the Courſe 34*, and 
one Fourth of 852-the proper Dif. - 


of Lat. 213, I find the neareſt 
Number to this is 213,1, ſtand- 


ing in Lat. Column; the Diſtance 


to which is 257, and being mul- 
tiplied by 4, becauſe the Pier. 
ence of Latitude was divided by 


4, gives the Diſtance 1028. 
e the direct Courſe is 8. 
W. or nearly 8. W. by 8. 
MRance 1028 Miles, 


*. 
- 
- 


" as before. | 


By Middle Latitude Sailing. 


Difference of Longitude is re- 
duced into Departure, by adding 
both- Lafitudes together as above, 
and taking Half their dum for a 
Mean or Middle Latitude ; this 
Middle Latitude ſubtracted from 
go Degrees, gives the Comple- 
went of Middt Latitude; with 
this Complement 
Courſe, - and the Difference of 
Longitude as Diſtance, find the 
Departure as in Caſe I. in Plane 
Sailing, : 

Having the Departure and the 
proper Difference of Latitude, 


the Courſe is found as ia Caſe I. 


in Plane Sailing: 3 

Thus, taking the Complement. 
of Middle Latitude 45* 54 or 46 
Degtres, as” a” Courle, and one 
Third of my Difference of Lon- 


Bau 791, 264, as Diltance, the“ 


eparture anſwering to theſe is 


180,9, which * multiplied” by. 3, 


gives 569,7, the Departure; then, 


with one Fourth of the proper | 
Difference of Latitude 852, and 


Departure 56, 7, vis. 213, and 


142,4, I ſeek in the Tables, and 
find the neareſt Numbers to theſe 


ſtanding together are 213, aud” 
143,7, under 34 Degrees, againſt 
which, in the Hifance Column, 
ſtands 257, this being multiplied 
by 4, gives 1028. 3 
Hence the dire& Courſe is 8. 
71 W. or nezrly S. W. by 8. 
iſtance 1028 Miles, the ſame 


- 


- 


= 


- "CASE It; 


taken as A” 


| Diff. in Miles 266 


e OTIS ² UX ˙Ü.——. ———_— 


As 


1 


— — 


( 18 J. | N 


E II. 


E Courſe and Difference of Latitude given, to find the Diflance and 
Difference of Longitude, + 


+ wa _*% wy 1 ov Wop 


A Ship ſails from the Lizard, and makes her Courſe 8. 39* W. or 
nearly S. W. by S. 1 W. and then by Obſeryation is in Latitude 45? 
31*N. Required her Difiance and Difference of Longitude ? 


By Mercator's Sailing. 
| D. M. | 
e. 49 $7N. Mer. Parts $470 
at. in 45 31N. Mer. Parts 3974 


— — — 


Diff. of Lat. 4 26 Mer. Dith of Lat. 396 
60 | 


— 


Rule. With the Courſe among 


the Degrees, and the Difference 


of Latitude, found in the Column 
of Lat: find the Diſtance in its 
Column. | | 

With the Courſe among the 
Degrees, and the Metid, Diff. of 
Latitude in the Lat. Column, the 
Difference of Longitude will be 


found in the Depaiture Column. 


Thus, under the Courſe 39 De- 
grees, and againſt Half the Diff. 
of Lat. 133, ſtands 171 in the 
Diſtance Column, that doubled 
gives 342, the Diſtance, Under 


the ſame Degrees, I look in the 


Lat. Column for Half my Me- 
ridional Difference of Latitude 


198, againſt that in the Column 


of Departure ſtands 160, 5, dou- 
bled is 321, the Difference of 
Longitude. 


| D. M, 
Lizard's Long. 5 14W. 
" Dif. of Long. 321, or 5 21W. 
Long. in 10 35W, 


— w 


By Middle Latitude Sailing - 


b D. M. 
Lizard's Lat. 49 % N. 
Lat. in 45 N. 

| S 
Sum Latitudes 2) 95 28 
Middle Lat. 47 44 
. , go o0 
e 
Com Mid. Lat. 42 16 


Rule. With the Courſe and 
proper Diff. of Lat. ſind the Diſt. 
and Depart. in their Columns 
then look for the Com. of Mid. 
Lat, among the Degrees, as if it 
was a Courſe, and your Depat- 
ture in its Column, oppoſite to 
which, in the Diſt. Column, will 
be the Difference of Longitude.” 

Thus, under the Courſe 39% 
and againſt Half my Diff. of . 
133, in its Column, ſtand Dift. 
171, and Dep. 107.6; theſe be- 
ing doubled, give 342 for the 
Diſt, and 245.2 the Departure; 
then in the Dep. Column, under 


42, the Com. of Mid. Lat. 1 


look for Half my Departure, the 
neareſt is 107-7 z oppoſite to this 
in the Diſt. Column, ſtands 161, 
which, being doubled, gives 322, 
the Difference of Longitude, 


nearly the ſame as 3 


Longitude left, 5 14 W. | 


Diff. of Long, 322, or 5 22 W. 
Long. in 


ä—.— — — 


10 36 W. 


—_ 


SAS 
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E III. 


The Courſe and Diſtance given, to find the Difference of Latitude and Di. 
; | ference of Longitude, 


E X AMF L E. 
A Ship in Latitude 42 307 N. and Longitude 187 31“ W. fails 
S. W. by S. 591 Miles. What Latitude and Longitude is ſhe in ? 


By Mercator's Sailing. 

Rule, With the Courſe found 
in the Table for Points, and 
Diftance, find the Difference of 
Latitude, and Latitude in, and 
Meridional Difference of Lati- 
tude ; with the Courſe, and Me- 
ridional Difference of Latitude, 
taken in the Column of Latitude, 


the correſponding Departure will 


be the Difference of Longitude. 
Thus, under the Courſe 3 
Points, and againſt one- Tenth of 
the Diſtance 59,1, in the Lati- 
tude Column, ſtands 49,1, this 
multiplied by 10, is 491, the Dif- 
ference of Latitude, T hen, 


t. left 42 30 N. Mer, Parts 2822 
iff. 491, or 8 115. 


Lat. in 34 19 N Mer. Parts 2194 
Mer. Diff, of Lat, 628 
dw with one Fourth of this 


Meridional Difference of Lati- 
tude 157, found in the Column 


of Latitude for 3 Foints, the De- 


parture correſponding to it, is 
105, which being multiplied by 
4, is 420, the Difference of Lon- 
gitude, | 

D. M. 


Long. left 18 31 W- 
Diff. of Long. 420, or 2 W. 


Long. in 8 25 31 W. 
Note. Tere being no Tenths 
:n the Diſtances, the neateſt Num- 
ber is here taken. 

D 2 


By Middle Latitude Sailing. 

Rule, With the Courſe found 
among the Points, and Diſtance, 
find the Diff. of Lat. and Dep. 
then find the Lat. in, and Com. 
of Mid. Lat. in the Table for 
Degrees, and the Dep. in its Co- 
lumn, and the correſponding * 
tance will be the Difference o 
Longitude. | 

Thus, under the Courſe 
Points, and againſt one-"] enth 
the Diſtance 59,1, ſtands Diff. of 
Lat. 49,1, and Dep. 32,8, theſe 
being multiplied by 10, gives the 
Bab e of Latitude 491, and 
Departure 328. Then, 


Lat. left N. 
Dif, of Lat. 491, or * 1 S8. 
: — — 
Lat in 34 19 N. 
0 — — 
Sum of Latitudes 2) 76 49 
. 7 9 — 7—w—— 
Mid. Lat. 38 24 
90 OS 
* —ů — — 
Com. Mid. Lat. 5 


| n 

ow with Half the Dep. 164, 
I -ſeek the neareſt Dep. to this 
over 51* and 52, becauſe the 
Com. of Mid. Lat. is between 
51* and 52, the neareſt to which 
are 164 and 163 9, the Diſtances 
correfponding to theſe are 211 
and 208, which being added to- 


— gives 419, the Diff. Lon. 


4 left 18 zi W, 
Diff. of Long. 419, or 6 59 W. 


— whſ!— — 


CAS E IV, 


( 20 
„ ua 8 E 


IV. 


Difference of Latitude and Departure grven, to find the Courſe, Diflancty 
: "94 and Difference of Longitude. 
E X E. | 
A Ship in Latitude 4957 N. and Long. 5* 14 W. fails S. Weſt- 
erly till her Departure trom the Meridian be 789 Miles, and is then 


faund by Obſervation to be in Lat. 


39% 20 N. Required che 


Courſe ſteered, Diſtance ſailed, and the Longitude ſhe is in? 


By Mercator's Sailing. 
Lat. left 


N 49 57N. Mer. Part 3470 
Lat. by. Obſ. 39 20 N. Mer. Paits 2571 
- Diff, of Lat. x0 37 Mer, Diff. Lat. 899 
n 60 | 

DIF. in Miles 637 | 
The Diff. of Lat. and 


Rule. 

Dep. being found ſtanding toge- 
ther, give the Courſe among the 
Degrees, and the Diſt, in its Co- 
umn. In the Lat. Column be- 
onging to the Degrees of the 
Courſe, find the Merid. Diff. of 


2 Lat. oppoſite to that, in the De- 


parture Column, will be the Dif- 
ference of Longitude. 
Now a fixth Part of Diff. of 
Lu. 637, and of the Dep. 789. 
are 1c6,1 and r31,5 ; tke neareſt 
to theſe are found gyer 54*, and 
the Diſtance 169, being multi- 
plied by 6, is 1014 Miles. | 
In the Lat. Column, over the 
- Tame Degrees, look for a 6th of 
the. Mer, Diff. of Lat. 899, viz. 


49,8 ; agaigſt that, in the Dep. 


Columo, Hands 185, which mul- 
tiplied by 6, is 1110 Miles, the 
Diff, of Longitude required, 
D. M. 

5 W. 


— — — 


Then to Long. left. 8 
Add Diff. of Long, 1116, or 


S | RL 23 44 Long. . | 
Fence the diredt Cougle is $10 W. or nearly d. W. 4 W. 


_ 2044 Miles, | 


By Middle Latitude Sailing. 


Lat, left 49 57N, 
Lat. by Obſ. 39 20 
Sum 2) 8g 27 
— _ 
Mid. Lat. 44 38 
| 90 00 
— 
Com. Mid. Lat. 4 


22 
Rule. The Differ. sf TA 
and Depar, being found together, 
will give the Courſe among the 
Degrees, and the Diſtance and De- 
parture in their Columns. 

With the Com. of Middle Lat. 
among the Degrees, and the Dep. 
in its Column, find the Diff, of 
Long. among the Diſtances, 
Now a Sixth of the Diff, of 
Lat. 637, and of the Dep. 78 
are106,1, and 131,5, the neare 
to* theſe are found over 51*, and 
the Dift. is 169, which multiplied 

y 6, gives 1014 Miles for the 
iſtance. Then, with the Com. 
of Mid, Lat. 45, taken as a Cou, 
and a Sixth of the Dep. the Diſt. 
correſponding to theſe are 186, 
which being multiplied by 6, is 
1116 Miles, the Diff. of Long. 
D. M. 
Now Long. left N 14 W. 
Diff. of Long. 1116, or 1 36 W. 


23 50 W. 
Diſtance 


have 


E203 


T have omitted the odd Minutes in the Complement of Middle 

Latitude, as the Longitude is found to a ſufficient Degree of Ex- 
actneis without them; but thoſe who defire to fee a greater Degree 
of Accuracy, way ſatisfy themſelves by examining the laſt Edition 
of the Practica} Navigator. 
Theſe are all the Cafes that can well happen in a Day's Work 
at Sea; unleſs it ſo bappens that a Ship's Courſe be due Eaſt or Weft, 
in which Caſe the Departure is reduced into Longitude, dy the ſol- 
lowin k 

Rule. With the Complement of the Latitude failed in, taken as a 
Courſe among the Degrees, and the Departure taken in its Colu 


the correſponding Diſtance will be the Difference of Longitude. 


EX AMP L FE. 


Suppoſe a Ship in Latitude 497 3o/ North or South, fails directly 
E. or W. 13654 Miles, what is her Difference of Longitude ? 

Now 49* 30/ ſubtrafted from gos, gives 40? 300, the Comple- 
ment of the ative, and as it lies between 41 and 40 Degrees, I 
look for my Departure under 40, and find the correſponding Diſtance 
212, and under 41, the Diſtance is 208 Miles, which added toge- 
ther is 420; Half of this Sum is 210, the Difference of Longi- 
tude required, | 

How to work a Traverſe has been already ſhewn in Plane Sailing ; 
but it is neceſſary here to ſhew how proper Allowances for Longi- 
tude are to be introduced into ſuch Accounts, which is eaſily done 
by the following Method. | 

Find the Difference of Latitude and Departure for each Courſe 
ard Diſtance, and ſet them down ia the Traverſe Table, as in Plane 
Sailing. . 

F ing the whole Difference of Latitude aud Departure, and with 
theſe find the Courſe and Diſtance made good, and the Latitude in, 
and Meridional Difference of Latitude, if you werk by Mercator's 
Sailing, then with the Courfe and Meridional Difference of Lati- 
tude, find the Difference of Langitude, | 

But if you work by Middle Latitude. Sailing, take the Comple. 
ment of Middle Latitude and with that and the Departure fad 
the Difference of Longitude, | 


EXAMPLE 


(22) 


Yeſterday at Noon we were in Latitude 385 he N. Longitude 25 
if W. and have fince run as lap Log. the following Courſes and 

2 viz. N. E. by N. 4 E 6 Miles ; N. N. W. 38. N. W. 
8; N. W. by W. 46; 8.8. k. 30 8. by W. 203 and N. E. by 
„60 Miles. Required the Ship's Place, and her direct Courſe and 
Dittance made good ? 


Courſes. N. 8. R:. 
EN 56 | 450 | [33.4] | 
N. N. 38 | 35-1 14,5 
N. W. ug W. 46 | 25,6 38, 
8. 8. E. 30 27, 7 11,5 
S. by W. 20 19, 6 3.9 
, N, E; by N, 60 50,0 33» 3 | 
| 155,747,378, 2 56, 6 
Diff. of Lat. 108, 4 Dep. 21,6 
| ( = 


* - 


By Mercator's Sailing. 
M. D 


38 14 N. Mer. Parts 2486 
1 48 N. 


Lat. left 
Dif. of Lat, 


Lat. come to 49 2 N. Mer. Parts 2625 


Mer. Diff. Lat. 139 

Wader the Courſe 1 Point, 
lol in the Latitude Column for 
the Meridional Difference of La- 
Jirwle, the neare(t is 139, 3, oppo- 
ut to tbat is Departure 27,7, 
which is the Difference of Lon- 
gitude. 


Long. left 25 56 W. 
Dif. of Long. 277, or 28 E. 


Long. in 


25 28 


Latitude or Mercator's Sailing, 


Wich the Difference of Latitude and Departure, the Courſe is 
found to be N. by E, and Diltance 111 Miles. 


By Middle Latitude Sailing. 
y Middle titude ailiog. 


Lat, left 38 14 N. 
Lat. in 40 2 
Sum Lata. 2) 78 16 
——— — 
Middle Lat. 39 8 
f 99 0 
Com. Mid. Lat. 50 82 


Over 51 De » I look in 
the Dgparture Col lumn for my 
Bre, the neareſt is 21,8, 
oppoſire that in the Diſt, Column 


ſtands 28, which is my Ditter- 


ence of Longitude, 
Hence it appears, that the Ship 
is in Latitude * 2/ N. and Lon- 
itude 25 2817 W. and has run 
S. by E. 111 Miles. 


In like Manner may any Traverſe de worked, either 7 Middle 
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The Uſe of the fellowing Tables for finding the Moon's Age, and Time of 
High Water at any Place, | 


RuLs. Find the Moon's Age in the following Table, ſhewing the 
mean Times of her Changes, by- reckoning the Number of Days 
ſince her laſt Change; and only obſerving, that the Day on which you 
find her Age is to be excluded ; that is, you are only to count the 
Days that are compleatly elapſed fince her laſt Change. 


AMP. 


Reguired the Time it will be High Water at London, Sept. 1, 1784. 


In the Table of Changes, oppoſite to 1784, and under Auguſt, 
I find that it was New Moon the 16th, at 3 in the Morning, and by 
reckoning forward to September the 1ft, find that it is 16 Days fince 
her laſt Change, then, in the Table of Times againft 16, her Age, 
ſtand o H. 50 M. to which I add 3 Hours (the Time of High Water 
on Full and Change Days at London) gives 3 H. 56 M. fo that it 
is High Water 56 Kioutes afier three in the Morning at London, on 
the given Day. 


Note. The Times of High Water, at full and Change, at any 
Blace, are ſet before the Latitude and Longitudes of theſe Places, 


E X AMPLE I. 
What Timi will it be High Water at Londen, Fuze the 1/t, 1786. 


Oppoſite to 1786, and under May, in the Table of Changes, I 
find it was New Moon the 27th Day, at 6 in the Afternoon, aad, 
reckoning forward to June the 1ſt, find that ſhe is almoſt 5 Days old. 
In the Table of Times, * her Age, 5 Days, ſtand 3 Hours, 
2 Minutes, this added to 3 Hours, is 6 Hours, 2 Minutes, the Time 


of High Water at London, in the Evening, on June the 1ſt, 1786, 


pal age l 


(24) 


Ran 


Sewing the Times of all the mean Changes of the Moon to the 

*-,meacett. Hour, from the Beginning of the Year 1778, till the End 
of the Year 1799, according to the New Stile. And alt a Table 
of the Shifting of the Tide, by which will appear the Error in 
reckoning High Water to be 4 of an Hour later every Day after 
Full and Change. . | 


TABLE I. TABLE II. 
* Mean Changes _ 4 oon s Age. Times Anl. 
Vea, Jan, - Feb. March. April May | ſune — 
D. G. D. H. þ D. H. . H. D. H. D. H. f High Water la- 
1778125. zm wat 4 8. zm. 6 aja6 6 mizg. 7» 7 ter than Full 
177901 7% 9 76. 1 mſ17. 2zm{j'6. mig. 3 4. 4m. £ and Change 
* 1 ſeuch Day, 
| 2 CEL gungen. 12. 0 
N ase. 6 ajzg. 7 mſ24- uz. gimſ:2. gaſvr. len, Days H. M. I 
anz. 7 A132. 2 Imi. Gaz. 6m. 1 ml” TI oO 44 | 
1, | 
| 17831 3. © TS 1m| 3- * by 2 m 2 3 29. 4 © g | : — 
| 1784f2z. 9 m[zo. 10 al. 11 49. 12. % & %. 1m 4 2 26 
| Sto. & af 70. 8- a 9 9m 3. 10 af, 7+ 10m 8 3 2 
178029 4 fat Tas. s 8. G6mjſz7. 6 426. 7m 3 40 — 
787148. 2: . 2 l. amiz. 3 2. 3mjig. 4 a 7 4 34 : | 1 
£786] &. omf & mw af 7% 11m} 5 12 af 5. 1 Im 8 E 12 8 
YEE ns Ar LS | 
790} 5- 4 14. 3m[i5- 4. EC mſt3. © 21. 7m 11 8 8 | 
| 1791 4. 12 af 3. 12] 203. 3 3. 4m 1 *4] 12 1 
— 13 10 15 
1792113. 10 242. II IIZ. 12 41. 1 41. Imi. 2 14 11 16 
179 4. 7 mp1. 8 12. 9 mſto._10-afto. x cf 8. FT 2 15 | 12 12 
4 | 2 % 8 . 4 * 19, 7 (J 7 M127, 8 a After Change the 
„ 288 alto. ame. 3 J 4 mis. Ami. Im don comes to the 
q e g. 10 af 8. 11m} 8. 12 K 7. o aþ 7, e. 14 Meridian in the Af | 
| It797}:1. 7 6. $m[:7.. 9 . imac. 10 aſag. 11 mf} ternoon. of | 
179547. © 4 m} 5» 12. 6 mis, 7 als. ZII. 8 ; | 4 
| Ev 1. a 5, am 6, Ja 5 4m 4. 5 J 3. m f * | 


: : T7 find the Time of High Water. 

E Firſt, find the Moon's Age in the firſt Table, by counting the 
Days ſince her laſt Change, and againſt her Age, in the ſecond Ta- 
f : ble, ſtand Hours and Minutes, to which add the Time making High 
2 Water at Full and Change at that Place, which gives the /T ime of 
|. High Water any Day there, 


A Table 


. 
A TiaA.B LM 


Skewing the Times of all the mean Changes of the Moon to the 
neareſt Hour, from the Beginning of the Year 1778, till the End 
of the Year 1799, according to the New Stile, And alſo a Table 
of the Shifting of the Tide, by which will appear the Error in 
reckaning High Water to be 4 of an Hour later every Day afteg 
Full and Change. 


A TABLE nf TABLE It. 
TEE! Mean Changes. __ IiMoon's Age. Times Anſw. 
Year | July Aug. Sept. October. Novem. Decem. N 
DD DHL D- Tigh enn. 
1778 (24. Im. za. 9 «jz1. g9m{20, 1019. IIm 18. 12 a] and Change 
11779}13- 5 a. mig. 6 10. 7m J. $a 8, 9m each Day. | 
2. In | 
78001. 2 230. zm|23, 3 / 28. 4mj26, $'s 26. 6m — * 


* 


| 


1731129. 113]ig. 7 12 17. 1 4216. am 1g. Ja 
1 — — —— — —üü—— — —ñ 


| 
1789112: 8m| 8. gm| 7. 2 af 6 10a} fl. 11m| 4. 124 — X 
1783129- £m127, 6 426. 6m 25. 7424. 8m(23. 9 3 17 ] 
17847 24116. 3mj14. 3 2/14 Aula. 32/12. 6m 18 


193;|6 11a] 5. 24. im 3. ra} 2. am]. 3? 19 
ht: 31. zm 20 


GDs 0 7 


M. 
56 
2+ 
8 
bf 
fog: 421 
1786/15. 8 aj24. nz. 9 2. 1om|20.11a/20. Os 21 52 5 
(1787115. 5mſt3- 6 af (2, 6m{17. 7 3/10. Sm 9. 93 22 36 * 
17881 3 271. F 30. 4m] 29. 5 aſa. 607. 7a 4 * =| 
Saz. © aſzr. mtg. 12/10. zm. 34/17. 4m 26 18 . 
1790011. to. nf 8. 9 8. 1om 6. 112 6. oa 26 23 * 4 
1797/30. 6 8129, 7mi27. 7 %. Saß. g 4/25, tom 27 - 
1792019. zu 726. amis. 5 14. n . 7 af 28 10 30 | 
1793 8. oa] 7 Im 5. I af 5. am 3. 3} al 3. am oy. 11 32 4 
1794/27. gm[25. 10 24. 1om[22. Tral22, © aj22, Im 295 12 13 | 


11795116. 6 a 


15. mig. 7 13. 8m.[11. 9 4 1. om After Full Moon ſhe 


| I. 46 he Me- 
1797/23. 12aſ22. 1 zl. 1mſ20, 2 2]. zm. 43 night, 


1796] 5. 2m 


— 


— — — 


11798/r3. mit. 10a [to 10m| 9g 11 „ 8. oa} $. 1m 


1799 2. 62 29. Sc 28. 9 aj27. 10mſz6. 11 


—— — » * A. * — WIR 


| Note, a ſtands for Afternoon, and m for Morning. 
In ſome Places it is High Water on the Shore while the Tide con- 
tiaues to low in the Stream or Offing, If it runs 3 Hours longer it 
is called the Tide and Half Tide; an Hour and an Half makes Tide 


and Quarter Tide; Thres Quarters of an Hour makes Tide and Half 
Quarter Tide, &c 


EXAMPLE 


tte. a — 


wo 
0 
2 
- 


wude of Places in the Table. 


(6) "4 


l TSA WP L . 
A. what Time will it be High Water at St. Helen's, Sept. the 
| | 4th, 1784? 


Againſt 1784, and under Auguſt, I find it is new Moon the 
1th, at 3 in the Morning, and reckoning on to Auguſt the 4th, 
gives 19 Days for the Moon's Age; oppoſite to that, in the Table 
of Times, ſtand 2 Hours 30 Minutes; this being added to 9 Hours, 


the Time of High Water at Full and Change at St. Helen's, gives 


11 Hours 40 Minutes, for the Time paſt Midnight, when it is High 
Water there. | 

In like Manner may the Time of High Water be found at any 
other Place, Whoever will compare theſe Examples with the Me- 
thods uſed in other Books of this Kind, will find a conſiderable Dif- 
ference, as they frequently give the Moon's Age ſeveral Days, and of 
High Water, Hours wide of the Truth; indeed, on Account of the 
Irregularities in the Moon's Motion, the Times of her Change may 
differ Half a Day from the Truth, and the Time of High Water 30 
Minutes, but feldom more, if the Sea is not greatly influenced by 
the Wind. 

The Table of Times of the Shifting of the "Tides will alſo ſhew 
the Error of reckoning High Water to be Three Quarters of an Hour 
later every Day ; for the mean Period of the Moon, from Change 
to Change, is 29 Days, 12 Hours, 44 Minutes; in which Time 
the Tides make a Period through the 24 Hours, making High Wa- 
ter later each Day, as in the Fable of Times, the mean Time from 
Tide to Tide being about 12 Hours 24 Minutes. 


Norz. The Time of High Water is ſet before Latitude and Longi- 


—ↄ— 


Among 


1 


16990 


Among Pilots it is cuſtomary to feckon the Time of Flood, or High 
Water, by the Point of the Compaſs the Moon bears on at that Time,al- 
lowing three Quarters of an Hour for each Point. Thus, in Places where 
it is Flood at Noon on the Days of Full and Change, the Tide is ſaid to 
flow North and South, or at 12 o Clock. In Places where the Moon bears 
1, 2, 3, 4, or more Points to the Eaſt or Weſt of the Meridian, when it 
is Hi oh Water on the ſame Days, the Tide is ſaid to flow « ſuch a Poiat ; 
2 if Ns Moon bears S. E. at Flood, it is ſaid to flow S. E. and N. W. 

Hours before the Meridian, that i is, 9 o' Clock; if ſhe bears S. W. 
it ows S. W. and N. E. or at 3 Hours after the Meridian; z and in like 
Manner for other Points of the Moon's bearing,asin the following Table : 


4 TABLE 14 Bearings of the Moo at the Time of High Water, with 
Time of thoſe Bearings at the following — : 


When the Moon bears | 
as follows. H. 
Iſle of Alderney, Gibraltar, Southamp- 
N. and 8. 12 ton, Beachy, Sheerneſs, a Sand called 
Kentiſh Knock, a Sand called the 
| 1 at the Mouth of the Thames. 
| Lor 45 Minutes paſt 12, Rocheſter, Fluſh- 
N. by E. S. by W. ol 1 ing, Malden, Nore. 
jor 30 Minutes paſt 1, Bell Iſle, Tin- 
mouth, Graveſend, Holyhead. 
or 15 Minutes palt 2, Berwick, Liſton, 
St. Andrew! 1 Conquet. 


N. N. E. 8. 8. W. ö is 


N. E. by N.|S. W. by S. 2; 
| Whitby, London, Amſterdam, Bour- 
N. E. 2 Ws 43 # deaux, Bay of Biſcay. - 
— reſt, Huutcliff, Ifle of Bas at the Maes, 
N. E. by k. S. W. by W. 31 l —— 
E. N. E. | W. S. W. 45 1 " Uſbant, Scilly, Cork, C. Clear 
| | 12 umber Mouth, at the Spurn, Torbay, 
| E. by N. W.'by &7 $8 Start, Point. OY 1 
E. W. 6 mal, TI Weymouth, Plymouth, 
E. by 8. W. by N. | 63 3 yer ny; ee 
"I 24 izard, Land's End, Falmouth, Penryn, 
E. 8. E. W. N. W. | 7s $: Barficur. * 2 N 
FIX ? « | {-Eddiſtone, Yarmouth, Needles, Fl 
* 8. E. by E. E. N. W by W. | 8 : — of Ely. 8 1 % 
N. W. ſle of Ifle of ight, E. En 
8. FK. 9 Caſkets, Caen, St. Helen's. 
8. K. by S. N. W. by N.] g2 J Foreland, Dungeneſs, Dunnoſe, Shoreham 
8, 8. E, N. N. W. io Downs, Deal, Dover, 8. Foreland. 
1 F |,» I Margate, Harndch, Roſe, Pool, Portſ- 
5 806 p ? , - by 26 =, | mouth, Spithead, 2 
8. | N. 12 Dunkirk, Embden, Elbe, Coaſt of 
; . 1 Flanders, 88 
Note, The Current in the Downs generally runs 74 Hours to the 
North ; and 53 Hours to the Southward ; at Dover the Tide from the 
Change runs Northward 21 Hours ; and from the North 5 H. 10 M. at 
the Plans Change of the Moon. The Tides ſet in the Downs N. N. E. 
and S. S. W. nearly, It is high Water at an Minutes after 1 wo 
at Full and Change by the Shore 


f W 


1280 
Te work an Obſervation, or to find the Latitude of a Place by the Tables 
of the Sun or Star's Declination and the Zenith Diſtance. 


The Latitude of any Place is its Diſtance from the Equator, ei- 
ther North or South, counted in Degrees, &c. upon an Arch of the 


Meridian, contained between the Zenith, or that Point directly over 


your Head and the Equator, It can never exceed go Degrees, and 
is found by taking the Altitude or Height of the Sun or Star above 
the Horizon of the Sea with a Quadrant, when on the Meridian or 
due North or South of the Place of Obſervation, 

This Meridian Altitude, corrected for Dip of the Horizon, and 
Refraction, and 16 Minutes the Sun's Semi-diameter added thereto, 
gives the Altitude of his Centre, which being ſubtracted from go? 
gives the Zenith Diſtance or the Number of Degrees, &c. the Cen- 
tre of the Object is from the Point over your Head; with which, 
and knowing how far the Object is to the North or South af the 
Equator, which is called Decſination, the Latitude is found by the 
Meridian Altitude of any Celeſtial Object as follows: 

Firſt, If the Sun or Star be South — abſerved, call the Zenith 
Diſtance South ; but if North, call it North. 3 +. 
Then if. the Zenith, Diſtance and Declination be of contrary 
Names; that is, if the Sun or Star comes to the Meridian in the 
North, and bath South Declination, or to the South, and hath North 


Declination, the Zenith Diſtance, added to the Declination, gives 
the Latitude of the Place of Obſervation ; and of the ſame Name tha 


Declination is of, whether North or South. 
Secondly, When the Zenith Diſtance and Declination are of the 
fame Name; that is, when the Sun or Star comes to the Meridian in 


the North, and hath North Declination ; or to the South and Rath 


South Declination, ſubtract the Leſſer from the NN the Re» 


mainder is the Latitude; and to know whether it is N 
to obſerve this geneml Rule: | "4 2 
When the Declination is greater than the Zenith Diſtance, the 


th or South 


Latitude is of the ſame Name with the Declination; but if lefs, of a 


contrary Name. 


1 7 C ar hs | 0 F 21 , * 
Note. Firſt, When the Sun or Star is on the Equator, or hath na 


Declination, the Zenith Diſlance is the Latitude of the Place, and 


. on the ſame Side of it, conſequently if the Declination be 
the Latitude will be alſo North, and if South, South. 


of a contrary Name to the Zenith Diſtance, 3 
Secondly, When the Sus or Star is in the Zenith, the Declination 
is the Latitude, and of the ſame Name as the Detlination is of. For 


it is evident, that as they are equally diſtant from the dre 


Thirdly, When the Altitude of the Sun's lower Limb is taken by 


Back Obſervation, the Sun's Semidiameter muſt be ſubtracted from 
the Obſerved Altitude. 


(: 29 ) 


| EXAMPLE I. EXAMPLE II. 
Being at Sea the -27th of May, Being at Sea the 14th of January, 
1784, the Sun's Meridian Altitude 1783, the Sun's Meridian Altitude 
was tound to be 57* 35%, and it was was found 72% N. What was the 
South of me; what Latitude was I Latitude of the Place of Obſerva- 


in? | 90 tion? go o 
Meridian Altitude 57 35 N Meridian Altitude 72 17 8. 
Tenith Diſtance 32 25 8. Zenith Diſtance 18 43 S. 
Sun's Decl. in Table N Declination X 23 16 8. 
for May 27 is . — 
a The Latitude In 4 33 N, 
Latitude iin 863 46N In this Cale it is plain, that the 
—— Obſcrver was between the Sun aud 

the Equator, 1; ! 


E XAM PI, E II. 

Being at Sea the 24th of July, | 
1783, the Meridian Altitude of the Bei 
Sun was '27* 14/, being North of 1784, 
me ; required the Latitude in ? Fo 


XAMPLE IV. 

at Sea the 4th of May, 
obſerved the bright Star 
aut 27* 21/ above the Hori- 


go? of © of the Sea, and it was North of 
Meridian Altitude -- - - 27-13 N. me; required the Latitude in . 
E — 90⁰ 
Zenith Diſtance 62:47 N. Meridian Altitude 27 21 
Sun's Decl. in Table n — — 
for July 24th J 9 ®* - Zenith Diſtance 52. 39N. 
——— Fomelhaut'sDecl, 30 46 8. 
Latitude in 42 56 8. 1 r 
5 | — — e Latit e 1 21 . 
I oY | x 


The foregoing Rules are for obſerving by che dun or Stars when 
they are at their greateſt Altitude, or upon the Meridian above the 
Pole; but as in ſome Parts of the Earth the Sun does not fet for ſe- 
veral Days; and ſome Stars never . ſet, in that Caſe they may be ob- 
ſerved upon the Meridian twice in the 24 Hours, that is, once at 

their greateſt . ra as before,and again when they are at their gs 
or upon the Meridian below the Pole; to work which Obſervations 
take the following — wade WE 
RULE, Add the Complement of the Declination to the Meridian 
2 the Sum is the Latitude of the fame Name with the Decli- 
on. ne N GY ; mad? | | 


* 


e e 
At Sea I took the Altitude of the North Pole Star, when on the 
TH below the Pole, and found it 46* 21/; required the La- 


0 


The 


The Meridian Altitude 
Com. Declination 


The Latitude in 


tion are introduced. 
EXAMPLE VI. 

By a fore Obſervation the Alti. 
tude of the Sun's lower Edge was 
found by Hadley's Quadrant to be 
40? 2o/ S. when his Declination was 
9 56 N. the Eye being zo Feet 
above the Horizon. 

Required the Latitude of the Place. 
Obſ. Alt. Sun's low. Edge 40? 20/8. 
Semi · diam. to be added o 16 
App; Alt, Sun's Centre 40 36 
Dip. of Hor, to be ſubtr. o og 
App - Alt. Cor. by the Dip: 40 31 
Retrabt, to be ſubtr. r- bh 
True Alt. of Sun's Centre 40 30 


True Zenith Diſtance "49 30 §. 


Declination 9 $5 N: 
Latitude 59 26 N. 


EXAMPLE VII. 


By Aa back Obſervatien with Had- 
- ley's Quadrant the apparent Alti - 
tude of the Sun's lower Edge was 
25* 12? S. when his Declination was 

21? 14S. and the Eye 40 Feet above 
the Horizon. In what Latitude 
was the Obſervation made ? 


Obſ. Alt. Sun's low, Edge 25 12/S. 
Semi -diam. to be ſubtr. ow 


App. Alt. Sun's Centre 24 56 


Dip. of Hor. to be added o s 


A PP. Alt. Cor. by the Dip. 25 02 
Refract to be ſubt. 0 Oz 
True Alt. of Sun's Centre 25 1 
True Zenith Diſtance "6 00- S+ 
Declination 21 14 8. 
. — 
Latitude 43 46 N. 
2 940 — — 


CES 


46˙ 21 N. 


1 54 
48 13 N. G 


In the following Examples the Corrections for Dip and Refrac- 


EXAMPLE VIII. 

vey” ang the Eye of an Obſerver 
at 35 Feet above the Water, ſhould, 
with Hadley's Quadrant, by a fore 
Obſervation, find the Altitude of 
Sirius 53 35/6. when it paſſed the 
Meridian, having before Hand ſet 
his Watch, and found the Time of 
Sirius“ Paſlage ; required the Lati- 
tude of the Place of Obſervation ? 
Obſ. Alt. of Sirius 5335 / 0d/N. 
Dip. of Hor. to be ſub. © 05, 3 
Ap. Alt. above Hor, 53 26- 21 
RefraR. to be ſub. o 00 42 


True Alt. of Sirius 533 28 39 


True Zen. Diſt. 6 31 2 8. 
Sirius“ Declinat. 16 25 5 8. 
Latitude 20 06 16 N. 


EXAMPLE IX. 

Suppoſe on the 12th of June, 
1784, an Obſerver in an high Nor- 
thern Lat. his Eye being 28 Feet 
high, obſerved the Altitude of the 
Sun's lower Limb on the Meridian 
below the Pole, to be 815 North, 
by a fore Obſervation ; required'the 
Latitade ? | 
Ap. Alt. Sun's low, Limb 8* 15/N, 
Semi-diam, added 1 


- — — 
App. Alt. Sun's Centre 8 31 
Dip. of Hor. ſub. 5 
Sun's Alt. Cor. by Dip. 8 26 
Refrac. ſub. ] * 5 6 
True Alt. Sun's Centre 8 26 
Comp. Sun's Decl. 66 47 

— — 
Latitude in 75 N. 


7 iS, 


* — * 1 Y 


A Table of the Refraction of the Heavenly Bodies, 
to be ſubtracted from the obſerved Altitude. 


ion of the Eye 
of the Sea. 


above Sea in Feet. 
Dipof the Hor. 


| Elevat 


ROT 


10 2 


10 15 


App - 
Refrac. Ait. — 
7 nj / „ 
33 o 4 50/10 11 
1 
31 22] 5 100 9 38 
e 
29 30 5 300 9 8 
28 22] 5 40] 8 54 
28 «| 5 500 8 4t 
27 30] 6 of 8 28 
27 of 6 10] 8 15 
= 42 6 20 8 3 
24 29 6 300 7 51 
23 2 40] 7 40 
22 15] 6 50 7 30 
at 7 7 
20 13] 7 100 7 11 
ig 25] 7 20] 2 2 
18 35] 7 300 6 53 
7 48] 7 49] © 45 
I7 4} 7 59 6 37 
16 1244 8 © 6 29 
is 46 8 10] 6 22 
is of 8 2c] 6 xo 
14 36] 8 30] 6 8 
14 4} 8400 6 1 
13 34 $50] 8 85 
13 2 5 48 
12 400 9 100 5 42 
12 15} 9 20] 5 36 
vs 4 
11 29 9 5 25 
it $8 9 50 5 20 
10 48] ro 5 15 
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Of the Variation of the Compaſs. 


The True Amplitude of the Sun, Moon, or a Star, is the Number 
of Degrees they riſe or ſet to the Northward or Southward of the 
Eaſt or Weſt Points of the Horizon; and is always of the ſame Name 
with the Declination; that is, if the Declination be North, the 
Amplitude is North; but if the Declination be Seuth, the Ampli- 
tude is South of the Eaſt or Weſt Points of the Horizon at their Ri- 
fing and Setting. 


2 To find the true Amplitude by the Table of Amplitudes, 
Look for the given Latitude in the Right Hand Column of the 


E and the Declination at the Top; the common Angle of 
ting will be the Degrees and Minutes of the Amplitude re- 
ned, | : gs | 
r f * 
r Mr LE: I. 


In Latitude 40*N. when the Declination was 17 N. required the 
Sun's true Amplitude at Riſing ? 

Oppoſite Latitude 40*, and under the Declination 19%, ſtand 
22 26/, the true Amplitude, and is to be counted from the Eaſt to- 
wards the North, . becauſe it is at the Sun's Riſing, and the Decli- 
nation is North; that is, E. 22* 26 . X 

But when the Latitude is given in Degrees, and the Declination 
in Degrees and Minutes, find the Latitude before, and the neareſt 
Degrees to the given Declin. at the Top, againſt which, and under 
the given Latitude ſtands the true Amplitude; or, if the Minutes 
of the Declination be near 30, or half a Degree, find the Amplitude 
for the given Degrees of Declination, and the Amplitnde for one 
Degree ove Ir „add theſe two Amplitudes together, half their 
Sum will be the true Amplitude, ſufficiently exact for Practice 
at Sea, . | ny 
| 3AM P LE: IL 
Suppoſe | would know the Sun's true Amplitude at his Setting in 
Latitude 57, his Declination being 11* 33/8. 
Find: Ampl. as before for the 117 1 „e 20% 20 
222 and the Declinatious L 12 ; which will be 1 22 * 


| 1 a their Sum 42 $4 


* 


| os | Half the Sum 21 27 is 
the true Amplitude, that is, W.21* 27 8. becauſe at Sun Setting, 
and the Declination South, In like Manner, if the Declination be 

in Degrees, and the Latitude in Degrees and Minu'es, as in 
224 12 EXAMPLE, 


- 


o „% - _ K 


n —_— a. 
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EXAMPLE III. 


Suppoſe it were required to find the Sun's true Amplitude at Set- 
ting in Latitude 492 when his Declination was 21* N ? ey 
Now 27 Minutes being nearly Half a Degree, therefore, 
For Lat. 49* fand Declination 21*} 33* 6 | 
For Lat. 50 J the Amplitudes are 1 33 52 


Sum 66 58 
Half the Sumis 33 29, the true Amplitude 
required; that is, W. 33 29/ N. becauſe the Sun was Setting, and 
the Declination N. 

When the Latitude and Declination are both given in Degrees 
and Minutes, take the neareſt Degrees to both, unleſs they are near 
30 ->+ Billy as obſerved before, and find the Amplitude as in Ex- 
ample J. | 


E XA MP LE IV; 


Suppoſe it were required to find the Sun's trueAmplitude at Setting, 
is Latitude 49* 18', his Declination being 19* 41' N. 

Now as the Latitude is neareſt to 49?, and the Declination neareſt 
20?, therefore under Latitude 497 and againſt Declination 20, ſtands 
31 25/N. the true Amplitude; that is, W. 31“ 25'N, the Decli» 
nation being North, and at the Sun's Setting. 

In like 33 may the Amplitude be found with ſufficient Accu - 
racy; and, therefore, think it ſuperfluous to trouble the Mariner 
with a Table of Numbers, &c. Kaen the Amplitude cannot be ob- 
ſerved nearer than to Degrees at Sea; however, as this Book may 
eome into the Hands of thoſe acquainted with Trigonometry, we 
Ton = of this and an Azimuth, after we have gone through the 

ournal, | 


To find the Variation of the Compaſs. 


Having found the true Amplitude, by the Table as before taught, 
it remains now to find the Variation of the Compaſs; to do which, 
we muſt have the True and Magnetic Amplitude given. 

The Variation of the Compaſs is the Number of Degrees the 
Needle's Points ſtands from the true North or South Points of the 
Horizon, reckoned to the Eaſtward or Weſtward, 

The Sun's Magnetic Amplitude is the Number of Degrees; 
his Centre is Northward or Southward of the Eaſt or Wett Point 
of the Compaſs at the Riſing or Setting, and is found the an Azi- 
muth Compaſs in the following Manner ; 

F 2 Move 


— — — 


— — . en ̃ ͤ—ĩñ᷑ -P. — ev 


(36 3 


Maeve the Box about till the four Cardinal Points of the Card 
coincide with the four Lines in the Sides of the Compaſs- Box: keep 
the Box ſteady, and turn the Index till the Centre of the Sun at Rif- 
ing or Setting, when bis lower Edge juſt touches the Horizon is ſeen 
throuzh both the Sights; then the —_— between the North Point 
of the Compaſs, and the End of the Index pointing to the Sun, will 


be the Magnetic Amplitude fought. 

Having thus found the True and Magnetic Amplitude, it is plain, 
that if they agree there is no Variation; but if they differ, which 
they generally do, the Difference is the Variation. 

When the Amplitudes are both North, or both South, ſubtract 
the Leſs from the Greater, and the Difference is the Variation. 

But if one be North, and the other South, their Sum is the Varia- 
tion : And to know which Way it is, obſerve this general 

RuLE. Let the Obſerver's Face be turned to the Sun; then, if 
the True Amplitude be to the Right Hand of the Magnetic, or ob- 
ſerved Amplitude, the Variation is Eaſterly ; but if it be to the Left 


Hand, Weſterly. 


EXAMPLE I. 
Suppoſe the Sun's true Ampli- 
tude at Riſing is E. 14* 29/ N. 
but by Compaſs it is found to be 


E. 26*12/N. what is the Variation? 


From the greater E. 26* 12/N. 
Take the leſſer E. 14 29N. 


Remains the Variation 11 43 E. 


And: is Eaſt, becauſe the true 
Amplitude is to the Right of 
the Obſerved. 


EXAMPLE III. 

Suppoſe the Sun's true Ampli. 
tude at Rifing is E. 13 300 N. 
and his Magnetic Amplitude E. 12? 
39 S. required the Variation, and 
which Way. / 

Siace the true Amplitude and 
Obſerved have different Names. 
To the true Amplitude E. 13* 30/N. 
Add the Obi. Amp. E. 12 308. 

23 oo W. 


— — 


Sum is the Variation 


Whieh is Weſterly, becauſe the 
true Amplitude is to the Left of 
the Obſerved. 


EXAMPLE II. 
Suppoſe the Sun's true Ampli- 
tude at Setting, W. 349 30'S. and 
Magnetic Amplitude W. 23* S. re- 
— the Variation. 
"rom the Greater, W. 3% 300 6, 
Take the Leſs W. 23 oo 8, 


— — —' — — 


Remains the Variation 11 ,3oW. 


Which is Weſterly, becauſe the 
true Amplitude is to the Left of the 
Obſerved. | 


EXAMPLE IV. 
Suppoſe the Sun's true Ampli- 
tude is E. 1* fo, and Magnetic 
Amplitude E. 329 28/ required the 
Variation, and which Way ? 
To the obſerved Amp. E. 32%2%'N. 
Add. the true Amp. E. 1 5oN, 


34 18 E. 


Sum is the Variation 


Which is Eaſterly, becauſe the 
true Azimuth is to the Right of 
the Obſerved, | 


TW 


Of the Log and Hary-MinuTzs GLass. 


T HE Log, and Log-Line, by which we meaſure the Ship's Way 
at Sea, are too well known to every Mariner to be here deſcribed ; let 
it ſuffice to give a few Remarks upon the Manner of dividing the Log- 
Line and trying the Half Minute Glaſs. 

The Diviſions, or Knots, in the Log-line, are founded upon this, 
that each Knot ſhould bear the ſame Proportion to a Sea Mile that 
Half a Minute does to an Hour, 

Now a Sea Mile is found to contain about 6120 Feet; this di- 
vided by 120, (the Half Minu tes in an Hout) gives 51 Feet for the 
Diſtance between the Knots ; but on Account of the Way the Log 
is found to make after the Ship, one Foot is thrawn oft, and 50 
Feet is taken for the Knot, to anſwer to a Glaſs that runs 30 Se- 
conds ; this 50 Feet, being divided by bg) ner 5 Feet to every Fa- 
thom, ſo that in cat ing up the Log in the Column of Fathoms, each 
Fathom anſwers to 1, or 1 Tenth of a Knot, and 10 Fathoms make 
a Knot ; which is certainly the beſt adapted for Piactice, fince all 
the | ables and Iuſtruments uſed in Navigation ate Jecimally divided, 
But ſome experienced Commanders find, that the allowing 50 Feet 
to a Knot, generally makes the Ship a-head of the Reckoning; and 
to avoid Danger, moſtly divide the Log line into Knots of 7 or 54 
Fathoms, of 6 Feet each, to correſpond with a Glaſs that runs 28 
Seconds. Others again, divide the Seconds the Glaſs runs by 4, . 
and take the Quotient for the Diſtance in Fathoms between the 
Knots ; Which of theſe Methods ae best, I leave to every Captain's 
own Experience to determine; but certain it is, that whatever 
Leng hs the Knots are, the moſt convenient Way is to divide them 
into I enths. | | | #4; : 
In hot or dry Weather, the Glaſs runs out faſter than jn moiſt or 
rainy Weather; therefore Care ſhould be taken to try what Number 
-— Seconds the Glaſs runs, which is eaſily done by the following 

ule ; | | 

Take a Muſket Ball, or ſome ſuch round Subſtance, and faſten a 
Piece of Pack thread or Silk to it, and hang it by a Loop upon a Pe 
or Nail, ſo that the Diſtance between the Sed of the Ball and the 
Nail be 39,2 Inches, then give it a gentle Swing, turning your 
Glaſs at the ſame Time, and count the Number of Swings it 
m_ while the Glaſs is running, and they will be the Seconds re- 

uired. 
I Care ſhould alſo be taken to meaſure the Log-line pretty often, leſt 
it ſhould ſtretch and deceive you in the Diſtance, 


The 


againſt the Time it was taken, thus, Land's End N. N. E. 


(BI 


The Method of Keeping a Journal at Sea, 


D keeping a Journal, is meant keeping ſuch an Account of the 
D Ship's Way that the Mariner may be able at any Time to 
aſcertain the Latitude and Longitude the Ship is in; it there» 
fore ſhould be the great Concern of every Perfon who takes upon 
him the navigating of Ships to remote Parts, to be expert therein, 
as the Lives and Fortunes of ſo many Men are committed to his 


_ When a Ship is bound from one Place to another, which lies ſo 
far from her, that ſhe is obliged to go out of Sight of Land for any 
conliderable Time, as from En land to Jamaica ; at the Time of her 
Jeaving Sight of Land, ſhe is ſaid to take her Departure, and that 
Part of the Land ſhe then leaves, is ſaid to. be the Place ſhe takes 
her Departure from ; ſuch as the Land's End, Lizard, &c, and at 
the Time of taking ſuch Departure, the Captain or Mate generally 
takes the Bearing and Diſtance of that Land (according to his 
Judgment) and En it down on the Log-board, or in the "oh 
iſt, 
Leagues, or Lizard N. by W. Diſt. 5 Leagues, &c. 0 
In the fame Manner may the Departure from any Place be taken, 
25 may be ſeen in the firſt Day's Log. of the following Journal, where 
the Log-book is marked in Columns for Hours, Knots, Fathoms, 


Courſes, Winds, Leeway, TranſaRions ; and under it the Columns 


for Courſes, Diſtances, Northings, or Southings, Eaſtings or Weſt- 
ings, the Latitude by Dead Reckoning, Latitude by Obſervation, 
eridian Diſtance, Difference of Longitude, Longitude in, and in 
the laſt, the Bearing and Diſtance of the Land. H 
Notice muſt be taken, that in the Column for Courſe, you are 
always to ſet down the Courſe you have made by your Reckoning 
for that 24 Hours; that is, from the Noon of the Day before to the 
Noon of the Day you work on, the Sea Account being always kept 
from Noon to Noon. "_ n 14 © U 
In the Columns for Diſtance you are to ſet down the Diſtance made 
by your Reckoning for that 24 Hours, | 
In the Columns of Northing and Southing, you are to ſet down 
the Difference of Latitude made in that 24 H marking the Column 
with North, if the Difference of Latitude be North; and South, 
South. l | | 
In the Column of Eaſting or Weſting, you are to ſet down the 


Departure made that 24 Hours, marking the Column with Eaſt, if 


the Departure be Eaſt, and with Weſt, if Weſterly. 

In the Column marked Latitude by D. R. you are to ſet down the 
Latitude you reckon yourſelf in on that Day; and in the Cone | 
Marke 


CS] 


marked Lat. by Ob. you are to ſet down the Latitude found by Ob- 
ſervation. In the Column of Meridional Diſtance, you are to ſet 
down (in Degrees and Minutes) the whole Departure you have 
made from the Place you took your Departure from; alſo the 
Difference of Longitude made in the 24 Hours in the Column 
marked Diff, Long. the Longitude in, in the Column marked 
Long in; and in the laſt, the Bearing and Diſtance from the 
and. 


The Variation, if any, muſt be allowed upon all Courſes ſteered, 
and upon all Bearings that are taken by the Compaſs ; that is, if it 
be Eaſterly Variation, it muſt be allowed to the Right Hand, if 
Weſterly to the Left of the Courſe or Bearing. Suppoſing yourſelf 
placed in the Centre of the Compaſs, and looking directly torward to 
the Point, you are to allow the Variation upon, 


E X AMP LE 


Suppoſe I fteer 8. W. and there is one Point Weſterly Variatioii, - 
then my true Courſe is 8. W. by S. or ſuppoſe I ſet a Point of Land, 
and find it to bear by the Compaſs E. S. E. and I know there is 
mY a Point Eaſterly Variation, then the true Bearing is S. E. by 

LE, . [1 1 ä 
L eeway muſt be allowed upon all Courſes ſteered, which is the 
Difference between the Point which the Ship-endeavours to ſail upon 
and the Point ſhe really fails upon, 'and is cauſed by the Force of 
the Wind or Surge of the Sea, when ſhe is cloſe hauled or plying to 
Windward, which makes her fall off and glide ſideways from the 
Point of the Compaſs ſhe capes at, and muſt be allowed to be on 
the Right Hand of the Courſe ſteered when the Larboard Tacks are 
on Board, and to the Left Hand when the Starboard Tacks are on 
Board. The Allowances'\that are generally made are as follow: 


1, When a Ship is claſe hauled,” if all her Sails be ſet, the Wa- 
ter ſmooth, and a moderate Gale of Wind, ſhe is then ſuppoſed to 
make little or no Leeway. 

2dly. The Ship being upon a Wind, and the ſmall Sails in, allow 
one Point for Leeway. | 

3dly. The Wind Latin hard, ſo as to cauſe one Top-fail to be 
taken in, allow two Points for Leeway. 

Athly. When it blows ſo hard that both Top- ſails are taken in, 
and the Sea runs high, allow then three Points for Leeway. 

Sthly. The Fore-ſail being furled, and the Ship tries under a 
Main-ſail and Mizen, allow four Points for Leeway ; for ſhe then 
makes her Way about four Foints before the Beam, as the Sea 
Phraſe is. 

6thly. When the Ship tries under the Main-ſail only, the then 
makes her Way about three Points before the Beam, that is, near 
five Points for Leeway, 

7thly- If 


( 40 ) 


a Ithly. If the Ship tries under the Mizen only, her Way is about 
two Points before the Beam; that is, allow fix Points for her Lee · 


way. 
Schly. When ſhe lies a Hull, that is, with all her Sails furled, 
— Way is one Point before the Beam, and then ſeven Points is her 
| eway. | | 

| gthly. When a Ship is lying-to under a Main-ſail, Mizen, &c. 
1 then obſerve how ſhe comes up and falls off, and take the Middle 
| between the two Points, aud from that allow the Leeway and Væ. 
| wiation. 


| | "'NoTs. In all Caſes, Reſpe& muſt be had to the Smoethneſs. of 
F the Water, or the Sea's running high; the Mould and Trim of the 
Ship, and then the Allowances may be aſcertained with the greater 
Certainty, by ſetting the Ship's Wake by a Compaſs placed on each 
Rail of the Ship's Quarter, which is uſually ſet there for that Pur- 


poſe, 

E. 3AM PLE I. 

1 Suppoſe I ſteer N. E. by E with my larboard Tacks on board, 
and make one Point Leeway, then my Courſe made good is E, 
N. E. | ' q : 4 , 

Leeway and Variation, when they are both to be allowed one 
Way, that is, both to the Right Haad, or both to the Left, add 
them together, and allow their Sum the ſame Way they weie'to be 

allowed. | 

But if they are to be allowed, one to the Right Hand, and the other 


to the Left, ſubttact the leſs from the greater, and allow the Re- 
mainder the ſame Way the greater was to be allowed. 


ne. u. 


make one Point Leeway, there being at the Time Half a Point Weſt- 
erly Variation; I would know my true Courſe ? ; 
 Leeway to the left Hand x Point, 
Variation to ditto + Point, 


Their Sum to be allowed to the left Hand 1; whence ' 


The true Courſe is N. W by N. 2 W. 


\ 


© Suppoſe I ſteer N. N. W. with my ſtarboard Tacks on board, and 


* 


— 


\ 
— 


8 2 2 .» 


E X A M P L E III. 
Suppoſe I ſteer 8. W. by W. with my lartoard Tacks on board, * it 


and make two Points and an half Leeway, and I have one Pont and 
ayuarter Weſterly Variation, what is my true Courſe ? | 
| Leeway to the right Hand 2 Points. 
Variation to the left Hand | x 4 Point. 


The Remain. to be allowed to the right Hard 1 4 whence 


The true Courſe is W. S. W. 4 Weſterly. 
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Suppoſe a Ship lying-to under a Main fail, with her ſtarboard 
Tacks on board, comes up E. by S. and falls off to N. E. by E. 
there being one Point Weſterly Variation, and ſhe makes 5 Points 
Leeway, what Courſe does ſhe make good ? 

The Middle between E. by S. and N. E. by E. is E. by N. for 
m_— allowing 6 Points to the left Hand, the true Courſe will be 

. by E. 

89 the Way they ſet you, and the Diſtance you ſuppoſe 
= are driven by them, is to he ſet in the Traverſe Table for the 

ay, as any other Courſe and Diſtance. | 


E 


Suppoſe I try the Current, and find it to ſet W. by N. pet Com- 
paſs one Mile per Hour, the Variation being one Point Eaſterly; then 
if I fail in that Current 24 Hours, I ſet down in the Traverſe 
Table as a Courſe, W. N. W. Diſtance 24 Miles. | 

Heave of the Sea is to be accounted for in, the ſame Manner as 
Currents : As, ſuppoſe there is a great Sea heaving towards the 8. 
W. by my Compaſs, there being Half a Poist Weſterly Variation, 
I then fer down in my Traverſe Table S. W. by S. half Weſterly, 
with ſo much Diſtance as 1 judge the Sea has heaved the Ship. 

At leaving the Land, the oppoſite Point to the Bearing, with the 
Variation allowed upon it, and the Diſtance you judge yourſelf from 
it, mult be ſet down in the Traverſe Table as a Courſe and Diſ- 
tance, / 


RX An | 


Suppoſe having one and a quarter Point ha ner, Variation, the | 
Start bearing by my Compaſs N. N. E. diſtant four Leagues; the op- | 
poſite Point to N. N. E. is S. S. W. which, with the Variation, 

4 makes 


— 


{ 42 } 


makes 8. Weſterly, for the Courſe to be ſet in the Traverſe Table 
diſtant 12 Miles, | 

When you make the Land your Beating, itſelf (with the Varia- 
tion allowed upon it) and the Diſtance you judge yourſelf from it, is 
to be ſet down in the Traverſe Table as a Courſe and Diſtance, This 
needs no Example. 

The Courfes marked on the Log-board are the Courſes ſteered By 
the Compaſs. In order to obtain the true Courſe, it is neceſſary to 
allow both for the Variation of the Compaſs, and for the Leeway 
upon each Courſe on the Log-board, as has been ſhewn, before 
they are put into the Traverſe Table. 

ary Day, at Noon, the Log-board is to be tranſcribed into the 
Log-book, which is ruled exactly like the Log- board. 

— reckon by the civil Account of Time uſed on Shore, 
but they keep the Reckoning for the Ship's Place, by beginning at 
Noon, and counting from thence 24 Hours to the next Noon. From 
Noon to Midnight they mark with P. M. ſignifying after Mid-day ; 
and the ſecond 12 Hours with A. M. ſignifying after Midnight, 
ending their Day's Work at the Noon of the civil Day. Hence 

their Ship's Account is 12 Hours earlier than their Shore Account 
of Time. And as the Sun's Declination uſed for finally deter- 
mining the Ship's Place at the End of the Sea Day is calculated 
for the Noon of the common Day at London, therefore the Decli- 
nation fort he Noon of the civil Day, muſt be taken for deter- 
mining the Latitude, &c. at finiſhing their Day's Account. 

There are various Methods of keeping a Sea Journal, according 
to the Sentiments of various Perſons with Regard to what deſerves 
being recorded : Some approve of a Journal including the Log-book, 
each Day's Work at ſome Length, and ſuch Occurrences as ſeem of 
moſt Importance; while others prefer a ſhort Abſtract of this long 
Journal, containing little more than the Courſe run, the Latitude 
and Longitude in, and ſometimes the Bearing and Diſtance of the 
intended Port, or any other remarkable Cafe, Rock, Iſland, &c. 
for each Day. | , 

In the following Journal the long Form is uſed as repreſentin 
more fully each Day's Work, and the necefſary Corrections; an 
an Abſtract of this may be drawn out in the ſhorteſt Form that 
ſeems conſiſtent with Diſtinctneſs. The Learner ought to be 
thoroughly acquainted with the long Form, and when he does that, 

e may either continue it, or take the ſhorteſt Form; or retrenching 
from the firſt, and adding to the ſecond, what Particulars he thinks 
proper, he may thereby make out a Form adapted to his own par- 
ticular Taſts, 


* Rules 
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RorkEs for correcting the Dear ReckxoninG by 
an Obſervation. 


N OTWITHSTANDING the Rules already laid down for keep- 
ing a Ship's Way at Sea, yet by Reaſon of the ſeveral Acci- 
dents that may attend a Ship in one Day's Run, ſuch as ſwelling 
Seas, different Rates of ſailing between the Times of heaving the 
Log, want of Care at the Helm in letting the Ship yaw or fall aft, 
accidental Currents, ſudden Squalls, when no Account can be kept 
&c. the Latitude by Account and Latitude by Obſervation may very 
often differ, then it is neceſſary that proper CorreCtions be made in 
the Difference of Langitude. | | 
When you have made al! proper Allowances youcan, ſuch as for 
Leeway, Variation, Currents, &c. and ſtill find that your Latitude 
by Account will not agree with your Latitude by Obſervation, then 
ou muſt correct as follows : | 
Firſt, Conſider whether you have made proper Allowances for 
Currents, Heave of the Sea, if the Courſe at the Helm has beeg 
carefully attended to, if the Log-line and Half-minute Glafs be 
juſt, and the Log properly hove, or any ſudden Squalls, or proper 
Allowances made for the Leeway, &c. which of theſe you conjecture 
our Error is in; make what Allowances you think meet to your 
D.Gerence of Latitude and Departure by Dead Reckoning, and ſee 
if that will reform your Latitude by Account, ſo as to make it agree 
with your Latitude by Obſervation ; if it does, you have gueſſed 
right ; (for you muſt always keep to the Latitude by Qbſervation,*it 
being the only Thing to be depended on ;) but if it will not agree 
with the obſerved Latitude, it is to be ſuppoſed that there are Miſ- 
takes in your Conjecture, or ſome other Cauſe which produces the 
Error in the Reckoning, and ſtands in need of being correfted, 
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Yeſterday at Noon, we were in Lat. 36" 15/N, and have failed. 
theſe 24 Hours 8. E. 4 E. 55 Miles, N. E. by N. 20 Miles, W. 8. 
W. 70 Miles, S. by W. + W. 20 Miles, and by Obſervation this 
Day at Noon we are in Lat. 34 56/N, x 


Gz = TRAVERSE 
W 


4 = 


The TRAVERSE TABLE, 


Courſes. [Diſt] N. FS. TE TW] 

8. E. 4 E. | 55 & 34-9 | 42.5 

N. E byN.| 20 | 16.6 11,1 

W. S. W. 70 26.8 64.7 

8. by W. 3 W. 20 19.1 5.8 

16.6 | 80,8 |: 53.6 | 70.5 n 

| 16.6 53.6 
i} jþ 1-9 þ - i bbs 


By the Traverſe Table it appears that by Account the Diff, of 
Lat. is 64.2 8. and the Departure 16.9 W. 


Ihatitude ſailed from | 36* 15/N, 
Difference of Latitude by Account 1 
Latitude in by Account 35 11 N. 


— 


Difering 15 Miles from the Latitude by Obſervation, 


"EF firſt examine the Log-line and Half-minute Glaſs, and find 
+ them bath 4 Next l conſider whether there be any Current, 
and I think 1 have Reaſon to ſuſpect one: Upon Trial { find there 
is one ſetting S. 8. W. 4 W. at the Rate of Rane an Hour, 
and judge 1 have been in it theſe 24 Hours, Then 7 Fathems (or 
*Fenths of a Knot) per Hour, in 24 Hours, makes about 17 Miles ; 
hd to the Diſt. 17 Miles, and Courſe S. 8. W. 4 W. the Diff. of 
Lat is 14.6 S8. and Departure 8.7 W. | 
Diff. Lat. Dep. | 
Now by Tra. Table 64.28. 16.9 W. Latitude failed from 36* 15˙N, 
And by Current 1468. 8.7 W. Diff. of Lat. cor. ſor Cur, 1 19 8. 


— — —ę— — nt 


Correct for Cur, 78.88. 256 Lat. in correct, for Cur. 34 70 ; 


s 


Which agreeing with my Latitude by Obſervation, I conclude / 
that my Reckoning is right; then having the Latitude left, and 
Latitude come to, the Difference of Longitude may be found either 
by Middle Latitude or Mercator's Sailing as before. | 

It after all proper Allowances are made for Errors in Diſtan 

*Curcents, &c. the Latitude by Account and obſeryed Latitude ſhould 
2 dilagree, 
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diſagree, then the Reckoning muſt yet be further correfted ; to FR 
which, the following are the common, and ſeem to be the moſt ra- 
tional Methods. 


CASE I 
If the Caurſe found by Dead Baking be lefs than 3 Paints or 33 
Degrees,” 


Rur.s. To the Difference of Latitude and Departure by Account 
find a Courſe; to this Courſe and the Difference of Latitude by Ob- 
ſervation, find the Difference of Longitude, either by Middle La- 
titude ar Mercator's Sailing, 


EXAMPLE. 


Yeſterday, at Noon, we were in Lat. 39* 18/N, by an Obſerva« 
tion, this Noon we are in Lat. 37 48'N, * our Dead Reckoning 

ives 107 Miles of Southing, and 64 of Weſting ; required the true 
Packende of Loogitude ? 

To the Difference of Latitude 107, and Departure 64, I find the 
Courſe 2 3 Points; then with Meridional Difference of Latitude 
between the two Obſervations 115, and the ſame Courks, 1 the 
true Difference of hongirude 69 Miles, 
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CASE If. 


If the Grp found by Dead Reckoning be more hon 3 hm or 335 
and lefs than 5 Points, or 58 


Korr. With the Diff. of Lat. and Dep. by * find * 
Diſtance; with this Diſtance, and the Diff. of Lat. b Obſervations 
up another Departure, | Take half the Sum of this Ho and Dep. 
by Account, for the true Dep. with which and the Dit, of Lat. b 

Ger blervation, find the Diff. of Long. 19 


EX 4 M L E. ae 
Yeſterday, at does we were in Lat. 52? 40% N. ond are this Wan 
in Lat. 54* 22/N. having by Account made 84 Miles of - Northing 
and 70 Miles of Weſting; required the true Difference of Lon- 
itude 
p To the Dif, of Lat. 84, and Dep, 76, the Diſtance is 11 3 Miles, 
and the.Courle 42? 

To Diſt. 113, and Dif, of Lat. between the two ob 
302, the Dep: is 47.7.3 then76 added to 47-75 is 123.7, half of which: 
is 64,8, the true Dep. 

Jo Dep. 61.8, — Diff of Lat. by Obſervation 102, the Courts 
i 3” 2 wich the r 31*, and the Meridional Diff. of Lat. 


(146:) 
1 the two Obſervations 171, I find the Diff. of Long. is 103 
cs, | | | | | 


C AS E III. 
If the Courſe by Dead Reckoning be more than 5 Paints, or 569, 


7 Rorz. With the Diff. of Lat. and Departure by Account find the 
Diſtance ; then with this Diſt. and Diff. of Lat. by Obſervation find 
the Diff. of Long. | 


E X A M Y I. E. 


Yeſterday at Noon we were in Lat. 38“ 52/ N. to-day at Noon we 
are in Lat. 402 18 N. and by Account have made 68 Miles of North- 
ing, — 112 Miles of Weſting; required the true Difference of Lon- 

itude 
2 With the Diff. of Lat. 68, and Depar. 112, J find the Diſt. 132 
Miles, and to Diſtance 132, and Diff. of Lat. by Obſervation 86, 
the Courſe 49* 30/ nearly; with this Courſe, and the Meridional 
Dif. of Lat. between the two Obſervations 111, the Diff, of Long. 


is 130 Miles. | 
©; . As the true Place of a Ship depends upon her Lat. and 
Long; being truly aſcertained, I have ſet theſe down only, the reſt 
being of leis Conſequence to the Mariner. 


I To correct for ſeveral Days. 


a. * 


By Help of the three preceding Rules, the Long. may always fe 


= Corrected for a ſingle Day, but if an Obſervation has been wanted for _ 
die or more Days, then mark the Lat. and ray 4 at laſt Obſerva- 


vion, or i this de your firſt Obſervation ſince leaving the Land, 
mark the Lat. and Long. of the_Land you left ; this is the only Lat, 
and Long. you can call certain; all the following Part of the Reck- 
oning muſt undergo. a Cotrectian, which is made as follows: 

Take the Northings, Southings, Eaftings, and Weſtings, that 
you have made fince your laſt Obſervation ;. or if it be your fil Ob- 
. then for every Day from your leaving the Land, minding 
not to leave out the Diff, of Lat. and Dep. of the Day you correct 
on, and bring them into'a Traverſe Table, by which you wil! have 
the whole Diff. of Lat. and Dep. by Account ſince the laſt Obſer- 
vation; and with that ſame Diff. of Lat, and Dep. find the Courſe 


dy dead Reckoning; then obſerve which of the foregoing Caſes that 


ourfe falls under, and correct by Rule for that Caſe. But 
When an Obſervation has been wailing for ſeveral Days, then mark, 
the Latitude and- Longitude you were in at your laſt Obſervation, or 
leaving the Land as before, aud en you may correct with a. greater 


Degree of Certainty j eſpecialhy in high Latitudes, by the ſollow- 
* ing Rules, wa 9 $4 *% » 4 * : "4 | . 8 ( : n ] 4. ' | us + 
2 w (ix 4 C A 8 E 


— 
* 
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Reckoning from the laſt certain Latitude and Longitude. 

When the Courſe given by the Meridional Diff. of Lat. and Diff, 
of Long. by Account, taken as Diff. of Lat. and Dep. is leſs then 
3 Points, or 33 Degrees. 


RuLe. To the Mer. Diff. of Lat. and Diff, of Long. by Account 
(taken as Diff. of Lat. and Dep. as ſhewn in the Mercator's Sail- 
ing) find a Courſe, with this Courſe and the Merid Diff. of Lat. 
Obſervation, fiad a correſponding Dep. which will be the c 
Diff. of Long. 


EE x AM FL 


Having failed three Days ago from Lat. 405% N. and got no Ob- 
ſervation till this Day at Noon, and find I am in Lat. 45* 2% N. and 
by Dead Reckoning I am in 4 12/N. having differed my Long. 
171 Miles, required my true Difference of Longitude? - \ 


4 * Parts. ved M. Parts. 
Lat. ſailed from 49 57 N. 3470 Lat. failed from 49 57 3470 
Lat. by Account 45 12 N. 3047 Lat. by Obſer, 45 23 3063 


Merid. Diff, of Lat. by Acc. 423 Mer. Diff. of Lat. by Obſ. 467 
To Merid. Diff. of Lat. by Acc. 423, and Diff. of Long. dy 
Acc. 171, the Courſe is 22%. . Then with the Courſe 22 _ and - 
Meridional' Diff. of Lat. between the Obſervations 407, 1 had'the 
Diff. of Long. is 164 Miles. | * 


* 


C A8s E H. 


* 


* 1 Lanna 
When the Courſe given by the Meridional Diff. of Lat. and Di - 
of Long. by Account (taken as before) is greater than 3 Points, 
and leſs than 5 Points. | 3 348 a. TEN.” 
Rue. To the Merid, Diff, of Lat. and Diff of Long. by Ae. 
| 


count, taken as Diff. of Lat. and Dep. find a Diſtance; wich this | 
Diſtance, and Merid. Diff, of Lat. by Obſervation, find a chrre<. * 4.4 
ſponding Departute; Half the Sym of this Dep. and the Dif: of * 
Long. by Account, is the correct Diff. of Longitulle. e 


* EX AM L E. 


+ Three Ky ago we were in Lat: 45%23/N and have fince that 
Time failed between South and Weſt, have by Dead Reckoning al- 
tered our Lat. 94 Miles, and our Long. 147 Miles: but by an Ob. 


ſervation | 


F $F © 
+% | 


( 48 ). 
ſervation this Day, we find we are in Lat. 43* 34/; required the cor- 
tet Diff. of Long, + | 9 


M. Parts. M. Parts. 
Lat. ſailed from 45 23 N. 3063 Lat. failed from 45 23 3053 


Lat. by Acc. 43 29 N. 2931 Lat. by Obſ. 43 34 2910 


Mer. Diff. of Lat, by Acc, 132 Mer. Diff. by Obſer. 154 


Witch the Merid. Diff. of Lat. by Acc. 132, and Diff. of Long. 
by Acc. 147, 1 find the Diſtance 198, and Courſe 48”. Then to 
Diftance 198, and Merid. Diff. of Lat. by Obſervation 153, the 
Dep. is 125 ; now 125 added to 147 is 272, and half this Sum, vis 
130, is the correct Diff. of Long. 


| S A SE JL N 
When the Courſe given by the Mer, Diff. of Lat. and Diff. of 


Long. by Acc, (taken as before) is more than 5 Points ur 56 De- 


grees. | 


Rute. To the Merid. Diff. of Lat. and Diff. of Long. by Ace- 
taken as Diff. of Lat. and Dep. find a Diſtance. _ __ 

To this Diſtance and Merid. Diff. of Lat. by Obſervation find a 
correſponding Dep. this Dep. will be the correct Diff. of, Long. 


Two Days ago I was in Lat. 43* 34/N. and have ſince then made 
by Acc. 50 Miles of Southing, and 256 Miles Diff. of Long. Weſt 
but find by Obſervation that I am in 42" 30/N. what is my true Diff 


of Long. 

M. Pats. 7, M. Parts, 
Lat. failed from 43 34/N. 2910 Lat. ſailed from 43 34 2910 
Jar, by Acc. 42 44N. 284i Lat. by Obſer. 42 30 2822 


Mer. Diff. of Lat. by Acc. 69 Mer. Diff. of Lat. by Obſer. 87 


Then to Merid. Diff. of Lat. by Acc. 69, and Diff. of Long. 
by Acc. 256 (taken as Diff. of Lat. and Dep.) the Diſtance is 265, 
and Courſe 73 Degrees. E 
And to Diüance 265, and Diff, of Lat. 87 (the Merid. Diff. of 
— by Obſervation) the Dep. is 250, which is the correct Diff. of 
ong. 
Mw we have given at ſome Length the different Methods of cor- 


recting the Dead Reckoning by an, Obſervation, which are readily 


* © 


done by the Table of Diff. of Lat. and Dep. 
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JOURNAL of a VOYAGE 
FROM 


| Q 
LONDON to Sr. MAR Y's 


One of the WESTERN ISLANDS; 


In the CaTatrine, of Lonpon, J. HEB DEN, Com- 
mander, kept by T. WHITE, Mate. 


Departure taken from the Lizard in Lat. 4957 N. Long. 5 14/ W. 
Bound for St. Mary's, in Lat. 37 N. Long. 37 6 W. 


In order to ſhorten the following Work, it may be proper to obſerve 
here, that ＋ fignifies Addition; — Subtraction; & 9 ; 

E Diviſion; = equal to; : ::: Proportion, or the Rule of Three, 
thus, 2: 4:: 3 :-6; that is, as 2 is to 4, ſo is 3 to 6. 


Note. The following Journals exhibit moſt of the common Occurrences 
that happen at Sea, and is worked intirely by Intyedtion from the 
Tables, and will be found ſufficiently exact for keeping a Ship's Way te 
any Part, without the Trouble of a rigid Calculation by Logarithms. 


, 0 
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a ah 


Lee- * 
H. K. F. | Courſes. Winds. way. | Reman xs on Board, Sunday, May 4th, 1784. 
2 | | Theſe 24 Hours moderate Gales, and fair Wea- 
4 T, 
6 
81414 „W. by W. N. E. At 6 P. M. the Lizard bore N. by E. Diſtance 
10 41 5 6 Leagues, from which 1 take my Depar. it 
12 5 ö being in the Lat. of 49 57" N. and Long. 
111 50 14 Weſt of London. 
41 5} $5 $, W. Unbent the Cables and ſtowed the Anchor. 
3s Several Sail in Sight, ſtanding to Weſtward. 
8] $] $ 4 ; 
19 5 $ | 1 2 8 
12 14 j Variation 1 4 Point Weſterly, 
2 | | | Lat. by ] . Bearing and 
Courſe. Diſt. S. WI D. R. [Lat. by Ob. Mer. Diſt. | Diff. Lon.| Long. in. Diſt, 
S. 27* [10798048 . 21 N. 048 | 73 6% 27 W. St. Mary S 5e 
* | IS. 8 W. 1060 M. 


The Lizard bearing N. by E. Diſt. 6 Leagues from the Ship, is the ſame as if the Ship had 
ſailed from Lizard 6 Leagues or 18 Miles upon the oppoſite, er 8. by W. Point of the 
Compals, a 
which is tobe fet down as the firſt Courſe and Diſtance in the following Traverſe Table. 

The firſt Qourſe ſteered by Compaſs is S. W. by W. which, allowing for the Variation, 
makes 8. W. by 8. half W. and the Sum of all the Diſtances ſailed on that Courſe till two 
o'Clock, when it alters, is 18 Miles and an half, which being doubled, becauſe the Log. is 
heaved every two Hours, gives 37 Miles; ſo the ſecond Courſe and Diſt. to be ſet down in the 
Traverſe Table is 8. W. by S. half W. 37 Miles. InJike Manner the ſecond Courſe ſteered 
is S. W. and the Variation allowed makes it S. S. W. half W. and the Diſt. on that Courſe 
ſummed up and doubled, gives 56 Miles; therefore the third Courſe and Diſtance to be ſet 
down in the Traverſe Table is S. S. W. half W. 56 Miles. Having found the whole Dif- 

* ference of Latitude and Departure made upon the ſeveral Courſes, I then mark down upon my 
Slate or Paper what every Thing that is to be found comes to, and afterwards ſet them down 


in their proper Columns as above. | 
TRAVERSE LT ABLE. New to Diff. of Lat. 95+ 9 S. and Dep. 43,r 

Tour Dis W.TS, Tv W. the Courſe is S. 27 W. Diſt: 20% Mile 
— ; 8 l Ithen Lat. ſailed from, or Lis ard's Lat. 4% 57 N. 


Com. of Middle Lat. 40 


jor 41 found as a Courſe among the Degrees, 
ind the Dep. 48.1 in its Column, in the Dif 
col. ſtands 73, which is the Dif, of Long. 


Longitude failed from, or Lizard's Longitude 5% 147 W. 
Difference of Longitude 73 Miles — 1 13W, 
Longitude in, or Ship's Longitude —— 6 27 W. 


No to find the Courſe and Diſtance to the intended Port; 


Mer. Parts. 
Ship's Lat. 482 21' N. 3323 Ship's Long. 62 27W, 
St. Mary's Lat. 37 00 N. 2393 St, Mary's Long. 25 6W, 


Dif. Lat. 68 1 Miles=14 21 Mer, Diff. Lat. 930 Diff. of Long. 1119 Miles=18 39 W. 
So from the Ship to St. Mary's the Cour is found by Caſe I. in Mercator's Salling, to 
be . go W. Diftance 1060 Miles. 


7 


allowing for the Variation, as before taught, makes it S. half E. Dif. 18 M. 


1 if, of Lat. 1 36 8. 
8. 2 E. 18 17.9 1. 8 — . Shi * Lat. 9 4 N 
S. W. byS. IW. 37 - 28,6] | [23-5 D is 32 3 71 


95-9 Wi Then with this Com. of Mid. Lat. To * 


FROM LONDON TO ST. MARY's. 61 


54 * Lee- 
| H. 4 FE. Courſes, | Winds. — bt on Board, Monday, May 5th, 1784. 
2 | 6 S. W. by W.] N. Theſe 24 Hours moderate Gales and cloudy 
s| 5 Weather. 
; 5 N. W. At 4 P. M. Spoke with the Charming Nancy, 
8] 5 from Carolina, bound to London. 
wh 31 6] 3 W. [ 
. 
8&1 Cj $ | 
p 4 : ; p. M. got the beſt and ſmall Bower Anc 
81 5 S. W. by S{W.N.W. on the Gunnel, and unbent the Cables an 
10 | 4 5 ſtowed them. 
i2 | 4 ; | Variation 1 & Point Weſterly, 
| | | Lat. by Lat. by] Mer. Diff. | 
Courſe, my S. W. [o. R. | Obſ. | Diſtance JLongitude|Long. in. [Bearings and Diſt. 
$.202W, I 1071 | 6.48 | [1% 41 W. ie 19 W. 7. 46+ [St. Mary's 5. 53 
. es W. 976 Mil. 


The Variation being allowed on each Courſe, and the Diſtances ſummed up, as before taught, 
the Traverſe Table, and other Work, will be as follows: 


TzxAavirszs TABLE. 5 2 


Now to Diff. of Lat. 93. 4. and Dep. $53. 5 


Courſes. Diſt. | N. S. IE. W. 
ns | rn iche Courſe is 30“, and Diſtance 107 Miles. 

S. W. by S. 1 W. 43 33.2 27. To the Departure made Yeſterday 48 Miles, add 
8. S. W. J W. 39 34.4 18. Aſthe Depart. made this Day 53, gives 101 Miles, 
S, by W. + W. | 27 25.8 7. or 1% 41” the Meridian Diſtance, as above, 

9-4 [335 
Lat. from, or laſt Day's Lat. 432 21'N, 
Difference of Latitude T 33S. Long. from, or laſt Day's Long, 62? 27'W. 


Latitude in, or Ship's Latitude 46 48 N. Diff. Longitude, I 19 W. 
Sum Latitudes 95. 09 Longitude in, or Ship's Long. 7 46W. 


Middle Lat. 47 35 


Com. Mid. Latit. 42 25 
And to Com. Mid. Lat. 42. 25, or 42%, and Departure 53. 5, the Difference of Longitude 


is 79 Miles. 
Then for the Courſe and Diſtance from the Ship to St. Mary's. 


. 


Ship's Latitude 46? 43'N. 3185 Ship's Longitude 70 46'W. 
St. Mary's Latitude 37 ocoN, . $393 St. Mary's Long. 25 % W. 
Diff.-of Lat. 388 = 2 48 Mer. Diff. 792 Dif. Long. 1040 Miles. = 17* 20 

Hence the Courſe and Diſtance from the Ship to St. Mary's is found as above, by Caſe I. in 
Mercator's Sailing. | 


NoTz. As the Tables are only calculated to fingle Degrees, the neareſt Degree to the Comp. 
of Middle Latitude is taken to find the Diff. of Long. by, which is near kn. 2 a}l . 
Purpoſes at Sea; thus, the Com. of Mid. Lat. is 429 25", for which I take 42® to find the 
Diff. of Longitude. 

It is immaterial whether the Diſtance of the intended Port, or any other Land you think proper 
to Note in your Journal, be kept in Miles or Leagues; there is only 14 Point Variation here 
allowed, though in the Channel it is about 24% W. and as this is intended only to ſhow the 
Manner of keeping a Jouznal, the Error of Variation is of little Conſequence to the Learner. 
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— . | 
H. K. | F. | Courſes. | Winds. RY RxzxManxs on Board, Tueſday, May 6th, 1784. 
2 | 4 S. W. W. N. W. Theſe 24 Hours moderate Gales and clear Wea- 
ther. 
p - At 6 P. M. ſaw a Ship to the Northward. 
8] 4 | 4 |S, W. byS.|W.byN.| 4 : 
10 4] 5 3 | Obſerved the Sun's Zen. Diſt. at Noon 289 20758. 
i2| 4| 6 Declination > —— — 17 ogN. 
6 So the Latitude ies — 45 23 N. 
4| 4 8. 8. W. Weſt I 
6] 4 — 
314 
104 
12 4 Variation 1 & Point Weſterly. 


Lat. by[Lat. by] Mer. 
Courſe. [Dig.] S. | W. D. R. Obſ. | Dit. 


Diff. 
Long. Long. in.] Bearing and Diſtance. 


2 97 90 | 14 [45-12] 45-23 1-55 W] 00 21 


8. a | St. Mary's, S. 57? 
| W. 920 Miles. 


By allowing for Variation on each Courfe as before, and the Lee-way on the two laſt Courſes, 


the Work will be as follows. 


: i 
Traversts TABLE. 


Diff. Lat. 96. 3] 3-9 18. 3 


"* * 


Now to Diff. of Lat, 96,3, and Dep. 14.4, the 


Courſe is 8. 89 30“ W. Diſt. 97 Miles. 
| f Lat, fre m, or laſt Day's Lat, 46? 43'N, 
Courſes, Hist. N. S. E. W. Difference of Latitude 1 368. 
2 ACSI Latitude in by Account 12N 
S. S. W. W. 24 21. 2 6. Bos Bos. J — * : 
8. Ar. 36 | 35-3 7-0] Middle Lat. 46 00 
S. FE, | 40 39.8 3-9 Com. Mid. Lat. | 


44 co 
To Com, Middle Lat. 44, and Dep. 14, the Diff, 
of Long. is 21 Miles. 


3-9] Long. from, or laſt Day's Long. 7946˙ö. . 
Difference of Longitude © 21 W. 
14-4] Longitude in by Accoudt $ W. 


Here the Latitude by D. R. differing 17 Miles from the Latitude by Obſervation, I correct for 
the true Longitude ; and as this Is the firſt Obſervation got fince leaving the Land, I corre& 


by Caſe 1. Page 477 as follows; 


Mer. Parts. 


49* 57 N* 3470 
45 12N. 3047 


izard's Lat, 
Ships Lat, by Account 


Mer. Diff, of Lat. by Account 413 
Lizard's- Lat. | 499 57N. 34 70 
Ship's Lat. by Obſervation 45 23 N. 3063 
Mer. Diff. by Obſervation . 407 
Lizarp's Longitude Y 14 W. 
Ship's Long. by ccount 7 W. 


Piff. of Long. by Account 2 31 173 Miles 
Hence the Ship has ſailed from the Lizard S. 


. 


che intended Port is found as above, | 


To Mer. Diff. of Lat. by Account 4243, and 
Diff. of Long. 174, the "Courſe is 2 Points; 
and to Courle 2 Points, and Mer, Diff. of 
Lat. by Obſervation 407, the Diff, of Long, 
is 167, 


Lizard's Long. 5 14'W. 
True Diff, of Long. 168=2 48W.. 
Ship's true Long. 8 aW, 


And to Courſe 2 Points, and Diff. of Lat. be- 
tween Lizard and Ship 274, the Diſtance is 
296 Miles, — 


5. W. 296 Miles, and the Courſe and Diftance 


FROM LONDON TO ST. MARY's. 53 
Hogs | Lee- | | 
H. K. F. | Courſes. | Winds. Way. [RzEmMAanrxson Board, Wedneſday, May 7th, 1784 
21 3| $5 S. by W. z W.] Weſt 1 [Theſe 24 Hours moderate Gales and clear Wea- 
4 1 | ther. 
3 - : At 8 P. M. ſet up the Main and Mizen Top-Maft 
2 -$ Shrouds and Back-Stays. 
121 3 
21 3 
34 $ S. by W. W. by S. 1 
6] 3 
. 
10 3 | Variation is 1 1 Point nearly, or 13* 43'W, per 
12 3 Amplitude. 
Lat. by[Lat, by Diff. of | 
Courſe, 1 Diſt.] S. | E. ID. R. Obſ. Mer. Diſt.] Long. | Long. in.] Bearings and Diſtance 
8.9% E. 76 | 75 | 12 es 143 | o® 177 17 45 W. St. Mary's S. 64* ze 
| | W. 898 Miles 


Allowing for the Variation and Leeway, as before, the Work will ſtand as under: 


| > + Now to Dit. of Lat. 74.9 S. and Dep. 11.8 E. the 
Cos TIT N. S. E. TW. Courſe is S. 9 E. Dilt, 76 Miles. e. , 
— * Lat. fiom, or laſt Day's Lat. ® 23'N. 
S. 4 P. | 46 45-3] 4.5 Diff. of Lat. 25 . E. 
8. by E. F. 30 29. 167.3 
— . e "WP 
Diff. Lat. 74. 911. 8 | 2 | 55 — * 
. * Mid. Lat. 44 45 
| Com. Mid. Lat. 45 15 
And to Co. Mid. Lat. 4;* 15 or 45%, and 
: Dep. 11.8, the Diff. of Long. is 16 E. | 
Long. from, or laſt Day's Long. $2 2*'W, 
Diff. of Long. © 17 E. 
Longitude in 7 45 


Having the Lat. and Long. in, the direct Courſe and Diſtance to the intended Port & found 
(by M ercator's Sailing) as above. 


Nor. When the Tenths on any Side are more than 5, or half a Mile, you muſt calt that 
Side one more than you found it to be; but when they are leſs than 5,"then you need take no 
Notice of them; as in the above the Difference of Latitude and Departure are 74.9 and 11.8, 
which I call 75 and 12, becauſe the Tenths are above g. 


But when you take the Difference of Latitude and Deperture to find the Courſe by, then take | 
them in Miles and Tenths, the ſanie may be obſerved in caſting up the Knots and Fathom, 


I, when doubled, the Tenths are more than 5, ſet one Mile more in the Traverſe Table; 


hay — _ —_— — a , no Tenths in the Diſtance Column. Some keep an Account 
of the Longitude made from the Place they take their Departure from, which is here omitted 
thoſe that chuſe may make a Column for it. a ü 1 
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Lee- 9 on Board, 'Thuriday, May 
H. K. [Fr. Courſes. | Winds. way. 8h, 1784. 
3 
3 


»„ „„ 


5 W. Handed S. S. W. 3 [Theſe 24 Hours hard Gales and ſqually, 


2 

5 Main Sail 1 with ſmall Rains, 
: 3 | +5 | Handed Fore- Sail 
8 {| Layſ too ſup N. W. by N. off N. by E. 
o [rift] 120 Mile per Hour W. Is |Sawa Ship to Windward with her Jury- 
1 3 


up. N Whoff N. W. by S. Maſts up. 


5 S. W. |NWbyWSW| + bet Top Sails cloſe reefed.. 


2 
4 

6 | Set the [Fore Sail cloſe reefed and [Main Sail, more moderate. 
5 
o 
2 


wh 5 
I 5 Variation 14 Point We ſerly. 
1 | | Lat. by | Lat. by + Diff. of 
Caurſe. [vin S. W.] D. R. Obſ. Mer. Diſt.] Long. | Long. in Bearing and Diſt, 
b. $19 300 254 25 [44% AN. 208“ SW. [32 200 W. St. Mary's S. 61 
| W. | | W. 876 Miles. 


Taking the Middle Point between-the Point on which the Ship comes ups and the Point 
which the falls off for the ſecond and third Courſes, as taught in the Rules for lying-to, and 


- then allowing as before for the Variation and Leeway, the Traverſe Table will ſtand” as 


follows : 
rr rr. Now to Diff, of Lat. 3.8 8. and Dep. 25 W. 
* — . . — ne - Courſe is 81“ zo W. Diſt. 25 CE 
W. N. W. IW. 21 7.1 rg, 8 Lat. from, or laſt Day's Lat. 4408 N. 
N. N. E. ] E.] 317.7 4. 6 Diff. of Lat. co 048. 
N. d E. E. 8. 1. * 
S. S. W. + W. — * 17. 1 12, $| Lat. in 44 04N, 
4 | | 6 Sum Lats. 38 12 
| 23. 3/27. 1] 7. 6]32.6 Middle Lat. 44 06 
” 23. 3 7. 6 Com. Mid. Lat. 45 54 
| 2 | And to Com. Mid, Lat. 45 54', or 46%, and 
3 25-0; Deg. 5) the Diff. Long. is 35 Miles. 
: Long. from, or laſt Day's Long. 9* 45'W. 
Dif, of Long. o 35 W. 
Long in. | $ 20 


Then to find the Courſe and Diftance to St. Mary's; 


Ship's Lat. 4 4N. 2952 Ship's Long. $® 2o'W, 
St. Mary's Lat. 37 oo 2391 St. Mary's Long. 25 GW. 


| Pit. of Lat. 4:4 Miles = 07 04 Mer. 559 Diff. of Long. 1006 = 16 46 


* Hence the Courſe and Diſtance from the Ship to the intended Port is found as above, 


Notz. The Difference of Longitude each Day is found by Middle Latitude Sailing, 
-which is ſufficiently exact for any fingle Day's run in theſe Latitudes, but the Bearing and 
Diſtance of the Land i found by Mercator's Sailing, (Caſe 1.) 


FROM LONDON TO ST. MARY. 5; 
E ves Lee- ö 
R. K. F. | Courſes. | Winds, way. REMA KG on Board, Friday, May gth, 1784. 
#5 Ws Calm. | [Thefir& 8 Hours calm and foggy, the reſt UG 
4 | Gales and clear. 
Fs ö 
37. A Current all Day ſetting N. W. by N. one 
| 10 3 5 W. 8. W. 8. E. | I Mile Per Hour. 
12 = + ' 
©: 4 : 
4] 17 
17115 
8141 8 
10 + 8 | " WP" * s 
12 4 5 | Variation 14 Point Weſterly. | 
| t Lat. by] Lat. by | itt, o. / 1 
| Courſes. Diſt. S. w.| D. R. Obſ. Mer. Diff. Long. Long. in Bearing andDiſt 
5.80 W. 84 [15] 83 434 ,/N. 430 3478149 31/W.| 2* 3 10 4%. St. ha. S. bo 
| | | 4 W. Dit.7goM. 


The ſetting of the Current and its Drift in 24 Hours being made a Courſe and Diſtance, 28 
has been taught, and the Variatioa and Leeway allowed for as before, the Work will be as. 


follows: 


% 


Tzrxavtnsn TABLE. 


—] Now to Diff. Lat. 14. 8. and Dep, 82.9, 
W. the Courſe is S. 80 W. Diſt. 84M. Lat. 


E — 
| Cours. TDi] N. | S. 


But the Lat. by Obſervation differing 


and as our laſt Obſervation was three 


M. Pts. 


| Laſt obſerved Lat. 45? 23N. 
Ship's Lat. by Account 43 3 N. 


Mer. Diff. by Account 


Laſt obſerved Lat. 
Ship's Lat. by Obſ. 


Mer. Diff. of Lat. by Obſ. 


80 1 
10 15 


Long. at laſt. Obi. 
Ship's Long. by Acc. 


Dif. of Long. by Ace. 2 14=134Miles, 


45 N. 
4 34N.- 


3063 
2231 
132 
— - 
3063 
2910 


153 


* J from, or laſt Day's Lat, 44% N. 
| * Diff. Lat. 0 158. 
ß. W. by W.2 W.| 72 30.8 55. 1] Latitude in 43 N. 
N.W.4W. 246. 7. SJ Sum Lats. 87 53 
2 ——| Middle Lat. 41 57 
16. 1/30. 8 2. Com. Mid. Lat. | " Ws} 
16, 1 And to Com, Mid. Lat. 4637 or 46*, 
| and Dep. $2.9 the Dif, Long. is 115 
85 Y Minutes. |; 


Long. from, or laſt Day's Long. $* 24 W. 
Diff. Long. 4 2 


. _ 
Long. in my Account 10 15 


1 5 Qt 
from the Lat. by Account, I correct for the true Long. 
ays.ago, 1 work as follows: (See Caſe II. Page 47.) 


To Mer. Diff. of Lat. by Acc, 132, and 
ws of Long. by Account 134, the Dlſtaues 
190. 
And to Diſt. 190, and Mer. Dif. of Lati« 
tude by Obſervation 153, the Diff. of Longi - 


tude is 112. 

Then 1 94+112=246, half this Sum 123 
is the true Diff, of Long. - 
Long. at laſt Obſervation 89 W. 
Diff. of Longs 1232 2 3W., 

— 
Ship's true Long. 10 4 


* - 


n 2 r r — 


_ 
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W.Diſt.710Miles 


©" 


r 


In this Day's Work the Swell is to be conſidered as a Current, whoſe Drift in 24 Hours 
is 6 Miles, the Allowance made for the Swell; and as it comes from the 8. W. it heaves 
the Ship towards the N. E. and the Variation allowed upon it makes laſt Couiſe N. E. by N. 
as in the Traverſe Table. 


— TABLE. W. Courfe 8. 53 W. Did. 83 Miles. 
f x Lat. from, or laſt Day's Lat. 43% 4'N, 
Courſes. |Dift.| N. S. S Ws DifF. of Latitude | oO 40 S. 
r 2-6 Latit | | " 2 N. 
WV. byW. 58 1 18.2 Sum ts. * 86 13 
en 192-5} Fe 43 09 
N. E. by N. 5 3. Com. of Mid. Lat. 1 46 51 
= And to Com. Mid. Lat. 46® 51”, or 47, and 
$5 154.3 1375. 8 Dep. 67.5, the Diff. of Long. is 93 Miles. 
* 42:1 3:3 Long. from 10% 14'W, 
* 9 67.5 _ of Long. 93 Miles 1 33 
* ; | Long. in. 11 37 


To find the Bearing and Diſtance of the intended Port, on Mercator's Chart. 


Lay a Ruler acrofs Mercstor's Chart, in Lat. 42” 44", and ſet one Foot of the Compaſſes 
on the Meridian of London, and the other in Long. 11%-37'W. lay off that ſame Diſtance 
from the Meridian of London, by the Edge of the Ruler, and that will ſhew the Ship's 
Place. Then lay the Ruler over the Ship's Place and St. Maty's, and take the neareſt Diſtance 
between the Ruler and Center of the Compaſs, flide one Foot along the Side of the Ruler, 
and the other Foot will ſhew the Courſe to be 8. W. by W. FW. Then tzke in your Com- 
paſſes the Diſtance between the Ship and St. Mary's, and apply it to the Meridian (ſome- 
times marked with Leagues) taking Care that the Points of the Compaſſes are as much above 
the one Place as they are below the other; the Degrees, or Leagues, between the Points wi 
be the Diſtance : thus, the DiſtMce between the Ship and St. Mary's laid on the Meridian, is 
about 114 Degrees, or 705 Miles=235 Leagues. In like Manner may the Bearing and 
Diſtance between any two Places be found, and the Ship's Way pricked off upon the Chart by 
the Courſe and Diſtance made good every Day, as many do, without finding the Difference 
of Longitude as practiſed by the Dutch, and others, though not fo correct as to find the Lon- 


gitude every Day. 


ze Lee-ſRemarks on Board, Saturday, May 50d 
H. K. F. Courſes. Winds. |way. 1784. ö 
46 5 W. 8. W. 8. Theſe 24 Hours moderate Gales, with 
10 % I. Showers of Rain. 
61 4] 5 A great Swell from the S, W. for which 
8} 4 I allow 6 Minutes, 
10 | 4 
i2 | 4 
21 34] 5 
4 | 31 5s S. W. by W. S. by E. 
61 3] 5 
$| 3 
. | % Nh 
12 13 Variation 1 Point per Azimuth. 
Lat by | Lat. by | 
Courſe. Na. S. W.] D. R. Obſ. Mer. Dif. Dif. Lon. Lon. in| Bearing and Diſt 
r 83 50] 67 142*44'N. 1 387% [19 _—_— 37 St. Mary's $.6rS, 


Now to Tiff. of Lat. 49.8 8. and Dep. 67.5 


FROM LONDON TOMADEIRA. $7 


* 


| 
| | 
1 


—— r 1 a — 
H. | K. F. e 0 | Wins, 75 on Board, May 11th, 1784. 
22 12 Wo W. IW. S. E. KE. o [Moderate and Hazy Weather. 
4 . | 
: 4 | 6 ade more Sail. | 
8| 5 8. W. IW. = | | | 
10 6] 4 | 3 | | 
147 t Top Gallant Sails. | 
»®} 74 3 
71 * | 
2 7 3 S. W. by W. S. by E. 1 I 3 | +3 
{| $$] 7] & | 
10 7 $ 8. IW. E. S. E. 0 
2 2 Variation 2 Point Weſterly. 
by 15. by} Mer. In * 
— 2 8 41 W. E 7 Md Hy 1. Bearings and Diſtance b 
63} 22 1 8 St Mary sdearss. 0 
8.4 x] wl 2 * 55 139 2 '| 13-33W+1Diftane 530. Miles, þ ; 
F Lat. from 4: 44 1 
ee SI BAYELSE Fo 2 | _Di&. Latitude 5-48 | 
| Courfes. vie. N.| S. E. | W 1 n pip” | 5 
W. byW.4W 24 - | 13.3 26.6 2 5 1 ab ; 
Nenn 6% 4 44.3 111 
29 29.3.1] 42.3 TY 
WA 30 | 30. 6-Þ + 7 K. nnn, - * 5 1 1 
Dic. Lat. 104. Per [99-7 Com, of Middle Latitude 48 10 3 
' — =_ : 1 8 — — -v 
To Comp. Mid. Lat. 48, and Dep. 89.7, the Dif. of Long. is 141. | 
L from i 37 : 
Longitude 121 = S.-3Y : 
2 . in ; 13 33 2 
Ship's Latitude 40% & Mer. Parts 28696 Ship's Long. | 17 28 : 
Lat. of St. Mary's 37 oo Mer, Parts 2393 St. Mary's Ditto ; 45. % 
amen, $56 Mer. Di&, Lr. 2 8 e 
— — I. 5 5 go. 820 
” Miles 236 2 In Me 66 | 
AY * 7 0 by / ö H 
Hence the Courſe and Diſtance is found as abo@&"by/InſpeRtion. I | ; 
N 1 . | | 


oy * 1 * % ; - 
w 9 


»$ 


A JOURNAL OF. A VOYAGE 


H. K. | F, Courſes. Winds. — JEM on,Board, May 12th, 1784: 
217 Sf W. by 8. Z. 8. E. Freſh Breezes and Squally with Rain. 
41211 : . = 
6] 8 ! 
$8] 7| 6 
10138 2 W. S. E. In Top-Gallant Sails. : 
12] 8| 3 
6 Saw a Strange Sail on our Lee · bow, ſtanding o 
1141 9 the ſame Courſe with us ; ſhe ſeemed to be a 
6 8| 2 | W.byN. Snow deep laden. a 5 
21 k 
1014 61] 7 : | ' 0 
12 | 6] 6 Variation 4 Point Weſterly. — 
| Lat. by Lat. by| Mer. [I | 
Courſe, [Diſt.} S. [W. D. R. | Obſ. Diff. Diff. Lon. Long. in [Bearings and Diftince 
| | | St. Mary'sb.$S. 60930 W 
jb. 0 30 W. 182 10% 170140 26.40 200/90 1736“ [Diſtant 460 Miles. 
*, Trxavzanses IA. Lat from | go? 56' 
— * Diff. Lat. 9 30 
{ Courſes, Dig. N. $41 WY 6 | _— 14 
1 C the ©. OP F —— 
W. S. W. W. 77 ; 25.9 72.5 | N. 
| W. by S. JW. 45, 7.0 47. 5 . 8 2. 
er Eq * Tag | f Mien, 40 41 
90 
ad 2.9 — — 9 
| DIE. Lat. 30 [Dep. 177.9 ©. Mid. Lat, 49 19 


Nowto Diff. of Lat. 30 M. and Dep. 178, the Courſe is $ g80⸗ 30 W. and Diſtance 182 Miles, and 


to Com. Mid. Lat. 4919 and Dep. 178 M. the Diff. Long. is 236 M. 


But the Lat. by Account differing from the Lat. by Obſervation, I m 


= W 
Long. from 13 38 
Longitude in 17 34 


— — 


uſt correct for the true 


' Longitude, and as it is two Days fince my laſt Obieryatien, I cprrect it gs follows, by Rule III, 


Page 48. 
Laſt Obſ. Lat. 430 34 
Lat. by Acc. 42 26 
"Mer. Dif. Lats by Account 

at. by. Obl. 30 20 
ler. Diff. Lat. by Obſ, 
Long. at laſt Obſ. 0 | 
Long. in þy Accoupt : 7 — 
pi Long, ky Account 7 30 = 


To Mer. Dif. 


& «! 


Lat. by Account 233 M. aud 


Diff. Long. by Account 450 Miles, the Diſt. 


And to the Diſt. 
by Obſ. 261 M. t 
the true Diff. Long. 


522 M. over 61 . "PR? 
M. and Mer. Dif.” Lats 
e Diff. Long. is 452 M. 


22 


* 


Long. at laſt Obſ. 10 148 + 

Diff. Long. 452 M. 1 
— — 

True Long. in 17 36 


FROM LONDON TO MADEIRA. 59 


* 


0 q iy Lee- | 
HH. K. | F. Courſes. Winds. i RzMARxs on Board, May 13th, 178. 
Fefe S. W. 5. S. E. 2 [Freſh Breezes and Cloudy, 
THE 
2 
114 
10 6 4 8. 8. W. 8. E. by E. 14A Current ſett ing W. 4 8. all theſe 24 ; 
1a 4317 Hours Za Mile an Hour, 
*W" i 
4 5 1 | Made more Sail the Breeze PEI to 
6 2 W. . W. . * 1 al 1 
; 8. 1E fall 
8 3 
10 : 8 Variation Point Weſterly per Azimuth, 
i744 3; obtained this Evening. 


Lat. dy} Lat. by] Mer. | 
5 Obſ. | DiR. 


Courſe. ets. £4 


5 


51 ew. 1260 7 78 | 98 39.2 


Diff. Lon. Long. in — and Diſtance. 


110.45 | IsSc. Mary's b. $.64*W 
® 8 1944 [Diſtant 282 Miles. 


* To Dift. Lat. 78 M. and De , 98 M. 1, the 


— 56 28.8 48. 0 ——_ | 3.20 
EWA [| fell [io Lai _— 
E. byN. 123. 1. . sm 5 

« | AN. 11.8 = Mid. Lat: | : + 
1 Lat, * 2 Dep. 98. 39 Wee 2 Bei 


To Co. Mid. Lat: 500 19 and Dep, 98 M. the Diff. Long: is 128 — z - 'W. 


Long. from 17 16 W; 
: Long. in 19 44 W., 
ES Lo T Eb. 4 
een | 2 
660 3 b * 
| Dif. Long. "wh 


Proper Dif, Lat. 123 
| Hence the Bearing and Diflance is found as above, 


13 


2 \ hs = 7 
=> wo ef ——— AG — — 
5 o 


* * 2 s 7 
— — 


A FOURNAT: OF A "FORE 


* 


. 


_ 1658 Tr. f 
2 K. F. Courſes. Winds. way. [RrManxs on Board, May 14th, 1784. 
'2| 4| 6 3. | s | [Moyrae Breezes and Hazy Weather, 
14]. $ 
16] 5 4 Unſlowed the Anchors! and bent the Ca- 
8 | 5 1 | . bles. 
110 6 S. W. by W. 23.8. Z. F 
ſirs| 6] 3 The Breeze falling 44 got out Brom] 
1.467 ant ſet Steering Sails. 
4 3 * | | | 
| ; | 6.|_ x | W.by $, 8. E 
oe 2 . j : = by. * y I 
12 7 2 1 = | 
| ! * — 1 Point Weſterly. 
Dift. 8. W. E Ob Pd. 1PM} Lon. png. in. | Bearings and Diſt nee 
L | | | | 1 — 
S. = Mods — 73 To 37. 2 1 0 W.] 22* 14 [Dient 146 Miles 
— rr : n With: Diff, of Lat. 9 M. and. Dep. 127, . 
8 — —— [ de Courſe is S. 58? W. At. x38 Miles, 
Courſes, Din N. | S. E. w. , frm. # ah" of 
& M. 1 or 17.7 30-4 Mad x « Lat, „ 
5 27+ 4 30.9 1. ; 
. W. by S. 2 W. 53 17 9 5 49. 05 . 3 _ 
8 od BEe. Sum © "90: 208 ” 
Piffg. Lat. 7 3. {Dep 717. Md. Lat. * 29 
| Co. Mid. Lat. 3 35 
With Co: Mid. Lat. 51 35" and Dep.-119: 2 the Dif, Long. is, t;oM.=2* 30 
| Longitude from —— — 19 44 
: Longitude in « — — 14 
Ship's Lat. 27% 40% ler. Parts. 2454 Ship's Long. 22® -» ? 
St. Mary's Lat. 7 oo ler. Parts 2393 St. Maty's Ditto 123 6 
_ Proper Diſt. Lat. 49 Mer. Did AAM. ( DE Longs 2 8382172 


FROM LONDON TO MADEIRA- 6r 


— * 


23%, a Lee- , | 
| H. X. F. | Courſes. Winds. |way-|\RzMARKS on Board, May 15th, 1784. | 
4. Le wn AED | 2 — \ a4 aw 
117 4 Wi. bys. 2 Frelh Breezes and Cloudy. 
© W, . 
2 312 | At 8 A M. ſaw the Iſland of St. MN bear- 
$1] $ 7 ing 8, Diſt. 5 Leagues, and {ood the 
10 8 5 W. - Harbour with a fmart Breeze. — - 
12 7 1 + 3 7 | 
2| $ ; 2 p 
1-3 54) 
160] 74 59! | : 
8 
10 | 4 - * 
12 SE _[Varlation 1 4 Point Wefterly, 
. 47 25:0 L, IN 1. 13 a | » 2 * te . ow * | 4 F 


Neceſfary Remarks on coming into the Channel. 


Perſom coming from à long Voyage, withont Doubt, try for Ground in Time; and, if polfibley : 
would keep in the Latitude of 499 N. in which Latitude, and in ninety Fathoms Water, you will 
have fine Sand faxty-fix Leagues from the Lizard; but, ſhould you be in the Latitude of Scilly, 
then cearſe Ground and eighty Fathoms. In coming in, having ftruck Ground in ninety Fathoms, 

u will, from the Latitude 49* 300 to 497, meet with the ſame Depth :, then, (ailing fix or ſevem 

„ you will ſhoal five Fathoms at onee ; you run in that 3 ſor ſome Time, and d 
again; and perhaps in three Leagues yuu ſhbal agalh ; for it is to de ſuppoſed the Ground js not gra- 
dual: You muſt therefore have Recourſe to the general Soundings, not to Particulars, But, if, 
in coming ing yes meet with Sand interſperſet with back Specks like beaten Pepper, anf you have 
fxty- four Fame, then Scilly bears N. E. by N. fourteen Leagues; and if, at any other Depth, 
have the ſame Soundings from ni to ſixty-fourFachotns; you habe the Channel falfly open 

/ hen you are in the Fatitudt of 4 30', and have feventy-five F ithoits, you muſt de ſufe th fteey 
E. by S. or E. S. E. and then you will bat keep your Latitude good; which, poſſible, do not go 
to the North ard of, tur you get within Scilly ; nor then, without you. have, an Opportunity of 
making the Land. When you are a-breaſt of Scilly, if you be not to the Southward of 4% 27, 
nor to the Northward ef 4, 20", andhaverfixty Fathoms, you are ſafe to be the Length of Scilly, 
and in the Latitude as before · mentioned; with thirty-ftiv#Fathoms you are a-breaft of the Lizard. 

If at iny Time you ſhould de to the Southward, and have from ninety to ſeventy Fathom, or in 
the Latitude o“ Uſhang, or farther Southerty,'you will have reddiſh Gravel Sand, with many Pieces 
of Shells; which Soungings are no where to be fount in the Channel, © If in the Latitade of Uſhant 
you have eighty-ſix Fathoms, you are diſtatt from thence thirty-ſix; Leagues : if ſeventy Fathoms, 
eleven Leagues; chen you mult be careful in the Night or thick Weather to come no nearer to it 
thas fitty-tiree Fathoms,/ nor to the Eeams thin fixty-five Fathoms, You may kndw when you 
are to the Northward or to the Southwatd of Scilly by the Ground. When you e to the North- 
ward, er: in, the Latitude uf it you have Ouae on the Lead from cighty-five to ſixty Fathoms; then 

ou muſt Haul to the Southward till you meet with coarſer Ground, which you will have to the 
— Seilly s voumuy depend on having Ouze on the Lead in this Latitude, or to the North 
of it, ſo cht if you rep the Lead going, you may prevent falling to the Northward: Fot your 
better knowing hen you are near Scilly, you will find on the Lead black Stoges, the like of which 
are ho where elle in the Channel. In the Night come no nearer than fifty three Fathoms ; and in 
that Deythʒ yo ade hot above three Lexgues from the Scilly Rockt. That you may Know if you be 
within Scilly; and in the Channel, ſtand to the Southward, and you will have deeper Water to che 

Northward, and you will have ſhoaler. Come” no nearer to the Lizard, in the Night, than forry 
five Fauth. If running up the Channel in the Night, keep without the Stream of forty Fa- 
thowmis, «for in chat Stream the Eddyſtone hes: between the Start and Portlaad, no nearer chan 
twenty-four Fathoras ; nor from Portland to the Neſs, than twenty Fathoms ; if in- che N ght oc 
thick Weather. When you are in the Fair-way, up Channel, you will always have fins Sand, in- 
termixed with black Speck's and Hake's Teeth, By this Time you will moſt probably have mate 
the Land; but obſerve that between Beachy and the Wight there are from thirty to thirty-eight Fa- 
thoms Water; — you may be led to imagine yourſelf farther out than you axe, That Pech 
is found at ſour Le-gues Liſtance trom the Qwers and Ealtborough Head. - "RET. <4.” 
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To find the Sun's true Amplitude by Calculation. 


U L E. To the Secant leſs Radius of the Latitude 
Add the Sine of the Sun's Declination, 
'T he Sum is the Log-fine of the Sun's true Amplitude, 


Which is always of the ſame Name with the Declination, whether 
North or South. 5 


EXAMPLE I. EXAMPLE n. 


On the zcth of Ottober, 1783, in In Latitude 38* 25 N. what is 
Latitde 51“ 32/ North. I demand the Sun's true Amplitude when the 
the Sun's true Amplitude ? Declination is 18“ 597 8. 


Sec. leſs Radius of Lat.=51* 32 =0,20617 Setantleſs Radius Lat. 380 25'= 0, 10595 
Sine of Sun's Declin. io 25 2925731 Add Sun's Declinationa 18 $59 = 9,51227 


North Amplitude 16 33 N. 9,46338 Sine Amplitude S. 24* 32” 9.61822 


To find the true Az lu urg. 


The true Azimuth is an Arch of the Horizon, contained between 
the Meridian of the Place and the Azimuth Circle, paſting through 
the Centre of the Sun or Star at the Time of Obſervation ; or it is 
the true Diſtance of the Sun or Star from the true North and South 
Points of the Compals. | 

The Magnetic Azimuth is the apparent Diſtance of the Sun or 
Star from the North or South Points of the Compaſs, either in 


the Forenoon or in the Afternoon, when they are .5*, 10, 15", &c:: 


above the Horizon, and is found in the following Manner : 

Set the Box fo that the four Cardinal Points of the Card ſtand 
oppoſite to the four Lines in the Compaſs Box: hold the Box in this 
P: ſition, and move the Index, till the Sights being directed to the 
Sun or Star's Centre, the Shadow of the String joining the Sights 
fall directly along the Middle of the Index ; then the Degree, &c. 
in the Arch intercepted between the End of the Index next the Sun, 
and North Point of the Card, will give th: Mzgretic Azimuth te- 
quired. If the Sun does not ſhine ſlrong enough to give a ſtron 


Shadow, look through one of the Sights, and move the Index til 


one of the Strings cuts the Sun's Centre, and then the intercepted 


Arch, as before, Thews the ' Sun's Azimuth, and the like of the 
Stars. 22 4 * 19” 0 4.5 


When 


( 63 ) 


When there i is a | rough Sea, the Obſervation is beſt made by two 
Perſons,' and if the Card vibrates much take the middle Degree be- 
tween the Limits which the Vibration reaches. 

When the Azimuth is obſerved, the Altitude of the Object muſt 
be obſerved at the ſame Time. 

- Having the Latitude of the Place of Obſervation, and the Sun 


or Star's Declination with the Altitude at the Time of Obſervation, | 


the true Azimuth is found as follows: 

- Rurex. Add the Complement of the Latitude, the Complement of 
the Altitude, and the Sun or Star's Polar Diſtance into one Sum : 
From Half that Sum ſubtract the Polar Diſtance, and note the Half 
Sum and the Remainder. | 


Then add together 
The Secant-leſs Radius of the Lab. 
The Secant-leſs Radius of the Altitude. 
The Sine of the Half Sum, 
And the Sine of the Remainder into one Sum, 


4 


Half the Sum of theſe four Logarithins will give the Co-ſine of 
Half the true Azimuth, which, being doubled, gives the true Azi- 
muth, reckoned from the North ia North Eatihide;. and from the 
South in South Latitude, 


N. B. The Polar Diſtance of the Sun or Star, is their Diſtance 
from the neareſt, or elevated Pole, and if the Latitude of the Place, 

d the "Declinazion of the Sun or Star, be both North or both 
Neat. then the Complement of the Declination is the Polar Diſ- 
tance; but if the Latitude and Declination be one North and the 
other South, the Declination added to 90, gives the Polar Diſ- 
tance, 5 


E * A4 Mer L E 1. 
15 Latitude 47 300 N. the Sun's Altitude was obſerved to be 


2, 8 Declination daun then 16 37 North, required his 14. 
n 


« . go? * Bo): oth St, ; e 
1 43 39 N. Altitude w 28 Declination 26 37 


* 


Co. dete; 46 21 Co. Alt, 50 by Polar Dick. 22 1 
. . —— | —— — 
7 
"2 Hom The Secant leſs Radius (being 8 the Aridhmetical Com. of the Co-Sine) 
js here uſed, 4s being more familiar to the Generality of Seamen, and is found by omitting 
the firſt Figure in the Secant's Index ; thus the Secant of 43 39 is 10.14052, r 


"a in the Lades leaves 0,140 g., — Radius of 43® 39. | 
Comp. 


* | ; 
int Þ Le. 4% #4 wt 


rr —— 


A _ — 


— — 
eee EEE 

* of * * 
=_ Sn A — ; . — 


um 


N 


3 — 


ä — —ͤ—ͤ ñ F—ę—-— ow * 


— —— — 


#8 


Comp. Lat. 46 21 Lat. Secant leſ - -0,14033 
Gp. Alt. > 32 Alt. ; 1 «WI 14 . 
Polar Dit. 53 23 Half Sum 1 5 Log. * 9.99843 
N Rem. 11 5 Log. Sine 9. 308 7: 
Sum 170% 16/ | LEN. 
- —, Sum of the four Logurithms - 19; 56021 
Half -Sum 85 8 1 — 
n i772 Half che Sum Co ine 521 36 9,0 
— — — 


Remainder 11 45 And 82 5% davbled, gives 105? 6 for the Sun's $ 
— — true Azjmuch to be Waben ban the North. 


EXAMPLE. 


In Latitude 42* 167 N. the Sun's Altitude was obſerved to be 18% 
400 his Declination being then? 380 S. required his Azimuth ? 


| 90 oo 90 od b of oo 
Lat: 42 16 NM. Alt. 18 40 Decl. * 38 8. 
— Lat. 47 44 Co. Ahl. 741 20 Po. Dit. 9 8 © 

pp. Alt. 74 20 Secant leſs Radius of Lat. 42 16 03076 

1 Diſt. 97 38 dern leſs, Radius of Alt. is 40 o, 08345 


ine of the Half Sum 108 31 9.97733 

Sine of the Remainder 10 43 9.26940 
Sem 216 42 | 23 —_— 
——= Sum of the four Logarichms | 1942098 


Hat Sum 85 21 | 
ub Po -Dijt. 38 Half the Sum is equal to Co,fine 59 53 9, 53 9.79048 
Remainder 10 43 And 595; doubled, gives 11946 for the ;r he Sun's 

_— — et Nmoth both Kc fromthe North; 


Having found the Sun's true Amplitude, or Azimuth, by the 
preceding Methods, and; Magnetic Amplitudg or Azimuth by Ob- 
ſervation, It is evident, that when they agree there is no Variation; 
hey. diſagree, then, if the true 20d, obſerved Amplituiles 


hen 
both moe the. * e Name, thattig, both North ot both South, theit 
:Ference is the ariation; but if the true and obſerved Amplitugdes 


be of different Names, that is, one North and the other South, 


1 ihcucbum is the Variation. Agaip, if the true and obſerved Azi- 


mu hs be bothcon-.ahe Kaſt, ar bhæhon the Weſt Side of the Meri- 
dian, their Difference is the- Variation; but if the. true and obſerved 
Azigu bp ; be ane op .the'E at nd one on the Weſt Side of the Mevi- 

dau, Theis Sum gives the Variation; and to knew whether the 


| » oy is Eaſterly or Weſterly, obſerve this general Rule, viz. 


Let the Obferver's Face be —_— to the San, they, if the true 


h M 
eee 


We 'y. 
53 F  __ EXAMPLE 


668) 


EXAMPLE I. 

7 the Sun's true Amplitude 
at Rifing is E. 13 24/ N. and his 
Magnetic Amplitude E. 12 32/8. 
required the Variation and which 
Way ? 

Since the true Amplitude and 
_ obſerved. have different Names, 
To the true Amplitude E.13* 24/N. 
Add the Mag. Amp. E. 12 32 8. 


— — — 


The Sum is the Variation 25 26 W. 

which is Weſterly becauſe the 
true Amplitude is to the Left of 
the Obſerved. 


EXAMPLE II. 


Suppoſe the Sun's true Ampli- 


tude at Riſing is E. 13 300 N. 
and his Magnetic Amplitude E. 12? 
300 S. required the Variation; and 
which Way. n 
Since the true Amplitude and 
Obſerved have different Names, 
To the true Amplitude E. 13*30/N. 
Add the Obſ. Amp. E. 12 30 8. 


Sum is the Variation 23 ooW, 


Which is Weſterly, becauſe the, 
true Amplitude is to the Left of 
the-Qbſerved. - 


1 


EXAMPLE I. 

Suppoſe the Sun's true Azimuth 
in the Forenoon is N. 86* 40“ Eaſt- 
erly, but by the Compaſs it is N. 
7324 Eaſterly, required the Va- 
riation, and which Way? 

Since the true and obſerved Azi- 
muth are both on the ſame Side of 
the Meridian, | 
From the Greater N. $69 4ofF# 
Take the Leſſer N. 73 24 Ex 


13 16 E. 


Remainder Variation 


which is Eaſterly, becauſe the true 
Azimuth is to the Right of the ob- 
ſerved. N 


EXAMPLE IV. 
Suppoſe the Sun's true Ampiis 
tude is E. 1* fol, and Magnetic 
Amplitude E. 32 28/ required the 
Variation, and which Way ? © © 
To the obſerved Amp. E. 32528 N. 
Add. the true Amp. E. 1 foN. 


— 


Sum is the Variation 34 18 E. 
2 2 
Which is EaRerly, becauſe the 


true Azimuth is to the Right of 
the Obſerved, © : 


— 


ad. 4 1 ah 
— * 
* — 


The New Method of findin the LaTiTuDs at Sea, by 


u 


taking two Altitudes, either in the Forenoon or After- 
noon, having the intermediate Time meaſured. by a 
common Watch, with Eaſe and Accuracy, independent 


of the Sun's Meridian Altitude. 


GENERAL RU L ES. 
AQ the Secant leſs Radius of the Latitude by Acc unt, add 


1 the Secant leſs Radius of the Sun's Deelination, call that 8 m 


the Logarithm Ratio. 


* - hh 


K | From 


eta. _ 


666 9 


From the Natural Sine of the greateſt Altitude, ſubtract the Na- 


tural Sine of the leaſt Altitude, and find the Logarithm of their Dif- 
ference, and write it under the Logarithm Ratio. 


Subtract the Hours and Minutes when the Altitudes were taken 
from each other, and Half the Difference call Half-elapſed Time. 


With Half the elapſed Time enter theſe Tables, and from the 
Column of Half-elapſed Time take out the Logarithm anſwering 
thereto, and fet it down under the Logarithm Ratio, 


. Add theſe three Logarithms together, and with their Sum enter 
the Fables in the Column of Middle Time, where, having found 
the Logarithm neareſt thereto, take out the Time correſponding to 
it; and put it down under Half the elapſed Time. | 


Subtract the Leſs from the Greater, and the Difference will be the 
Fime from Noon, when the greateſt Altitude was taken, 


With this Time enter the new Tables, and from the Column of 
Riſing, take out the Logarithm correſponding to it; from this Lo- 
arithm ſubtract the Logarithm Ratio, the Remainder will be the 
ä — of a Natural Number, which, being found in any com- 
mon Table of Logarithms, and added to the Natural Sine of the 


_ greateſt Altitude, will give the Natural Sine of the Sun's Meridian 


Altitude. 


Having the Meridian Altitude of | the Sun at Noon, the Latitude 


is found by the ufual Method. | 


N. B. If the Latitude, found by the above Proceſs, ſhould differ 
widely from the Latitude by Account, it will be proper to repeat the 
Operation ; uſing the Latitude laſt found inftead of the Latitude by 
Account, till the Reſult gives a Latitude nearly agreeing with the 
Latitude uſed in the Computation, The obſerved Altitude muſt be 
corrected for the Dip; Refraction, and Semi- diameter, as ſhewn in 
Page zo, before you begin the Operation. | 

E X AMT L E I, 


Being at Sea in Lati:ude 46® 50/ North by Account, when the 
Sun's Deelination was 11* 17' N. at 10 H. 2 M. in the Ferenoon, 
the San's Altitude was 46” 55/, and at 11 H. 27 M. in the Forenoon, 
the Second Altitude was 54 9. Required the true Latitude, and 
wue Time of the Day when the greateſt Altitude was taken ? 


Times 


( 67.) 


Times. 

H. M. S. Lat. 46" 500%. Secant leſs Radius 0.16487 

— 1 8 Dee. 1117 Secant leſs Radius 0.00848 
Ela. T. 1 25 0 | Added gives the Log. Ratio "0.4335 
El. T. o 4 30 | Fr 


The Sun's gr. Alt. at 11 H.27 M. is 54*g' Its Nat. Sine $1035 
The Sun's leaſt Alt. at 10 fl. 2 M. is 46* 55 Its Nat. Sine 73036 


The Remainder or Dif, of Nat. Sines -8919 


— 


Log. Ratio — * s ts 
The Common Log. of the Diff. N. 8s. 80.19 3.90412 
In the New Tables in Col. 4 Ela, Time for 42 M. 30S, is ö. 73429 


Their Sum of the Log. ia Middle Time — . 486 


. | 
—— 0 Yun OR On —— OO ee — 
o - 


| H. M. 8. 

The H. M. &c. for which by the New Table is 1 15 30 

Subtract Half-elapſed Time 42 30 

The Diff. is the true Space of Time the Sun had toy ———— 
riſe to the Meridian when the greateſt Altitude wa o 33-00 
taken — —4 

H. M. 
Time per Watch 11 27 1 
Sub. from 12 0 


0 33 Finding they agree, the Watch is right. 
Enter the Tables with 33 M. under Col. of Rifiog, and 


you will find the Log, 5 ] 3.01488 
From which ſubtract the Log. Ratio 0.17335 


= 
x a 
" _— e e 36ͤ- 4 „ 


The Natural Number of which is 694 — 2.84153 


To the Natural Sine of the greateſt Alt. Are 81055 
Add the Natural Number of the above Log. 4 


5 3 Sum is the Natural Sine of we Sun's Meridian! 
Altitude, 5% 50 R * 


1 + 


go" 
* 3 | 54 8 
The Sun's Zen. Diſt. 35 10) By obſerving the Sun's Merid. Alt, 
- The Sun's Decl. 11 17 1. ſame Day the Lat. was found to 
Wn 9 ol Rr eee 28/N, -» 
— — ͤ „8 


EXAMPLE n. 


Being at Sea in Lat. 47? 19/N. by Account, when the Sun's De- 
velination wis'12* 10/N. at 10 f. 24 M. A. M. per Watch, the Sun's 
Alt. was 49 9“ at 1 H. 14 M. P. M. his Alt. was 519 590% Re- 


guired the Latitude ? 7 8 


+ — 5... ESE 
_ 7 2%" -© 
El. TI.! 2 50 O Diff. N. S. 3141 Its Log. | 3-49707 


2 El. T. 1 25 O Its Log. in Col. of balf Elap. Time is o, 44077 


Sub. 0 15-0 Col. of Mid. Time correſponding to 4,1166 


True T. 1 10 0 Its Log. in Col. of Riſing is 3.66542 
T. p. W. 1 14 © Log. Ratio Sub. — , 17883 


Wat. faſt o 40 3066 the Nat. Num. of this Log. 3.48659 
N. S. Sun's r, Alt- 78783 90 | | 


* s 
K — ñ —— — 


„N. S. S. Mer. Alt 81840 4 36 


N Sun's Zen: Diſt, 35 4 
— an's Decl. 12 16 
2 N 8 566 
Lat. in 47 20 North. 


2 Here abe Latitude found by Computation may be relied - 
dtles bur or hal kann due ade in the Gerten 
peration. 

© * 


EXAMPLE 


"Ade 


( 69 ) 


EX AMP L E II. 

Being at Sea in Lat. 507 40/ North per Account, when the Sun's 
Declination was 20% Oo South, at 10 H. 17 M. A. M. per Watch, 
the Sun's Alt. was found 177 13“, at 11 H. 17 M. A. M. per 
Watch it was fqund 19* 41/. Required the Latitude? 

Times. Alt. Nat. 8. Lat. 50% 40“ o, 19803 
H. M. 8. | Deel. 20 oo 0,02701 
10 17 © 17* 1229599 
11 17 © 19 41 = 33082 


Ela, T. 1 o Oo Diff. N. L. 4083 Its Com. Log. 3461098 


— (— — — 


J El. T. o 30 0 Its Log. from Col. half Elap: Time is o, 88430 
N 1 1 0 In Col. of Mid, Time correſponding to 4, 72032 


—U— . — — 


Log. Ratio o, 22504 


Tr. Tim. o 31 © From Noon, its Log. from Col. of Riſ. 2, 96069 
T. p. W. o 430 Log. Ratio Sub. 0, 22504 
W. ow o 12 0 544 N. Num. of 4.73563 


— 33082 N. S. greateſt Alt. 
o 90? of —— 
o 20 I 34226 N. S. of Sun's Mer, Alt. 20% /. 


Zen. Diſt. 69 59 
cl. 20 08. 
Lat. 49 59 N. ; 
But as this Latitude differs 41 Miles from that by Account, it will 
be proper to repeat the Operation, uſing the Lat. laſt found inſtend of 
the Lat. by Account. . 


H. M. 8. Lat. 40 56“ , 19178 

+ Elapſed Time o 30 o Decl. 20 0 0,0270L 
30 i005 5 238 b 2 
Ratio 0, 21870 

True Time o 30 © 3.61098 
Time per Watch o 43 © | 0, 88430 
— — — H. NM. 

Watch flew © 13 © In Col. Mid, T. 1, © 4571307 


True Time o 30 © Its Log. in Col. of Rifing is 2,9322 
1 3 x Log. Ratio 3185 

517 Nat. Num. of 2471344 

33682 Nat. S. gr. Alt. ae 


— —— — TTT ÿ —— —ę— 


670) 


The Latitude laſt found, diſtering only one Mile from that uſed in 
the Operation, may be depended on as the Latitude. Hence it is 
plain, that the Operation is repeated with very little additional 'T rou- 
dle, but few Alterations being neceſſary. | | 


1 


FtAMPTEE w. 


Being at Sea in the Latitude of 60 Ol North by Account, when 
the Sun was on the Equator, and conſequently had no Declination, 
at 1 H. o M. P. M. per Watch, his Altitude was 28* 53', and at 3 
H. o M. P. M. per Watch, it was 20* 42.“ Required the true Lat. 


Fimes Lat. 60* o/=0,30103 

H. M. 8. Alt. N. 8. Dec. o © , goooo 

10 o 28 53 48303 | — 

| 3 0 © 20 42=35347 Log. Ratio o, 30103 
Flap. . 3 0 8 12956 Its Log. 4,1124 

Elap. T. 1 © o Its Log. in Col. of } Elap. Time ag ao 

| 2 © o Its Log. in Col. of Mid, T. 5,00050 


T. fr. N. 1 


| o © Its Log. from Col. of Riſing' 23533243 
Do. per WI o o | 


CLog. Ratio © 0,30103 


— : ͥ ͤ— —fU— — 


- 


1704 _. 3523140 
48303 Rt. 
W444 25" — — — 90 1 
Nat. S. Sun's Mer. Alt. og 30* o/ Sun's Meridian Alt. 


60 o Latitude 


e 


The Latitude by Computation, coming the ſame with the Lati- 
{tude by Account, ſhews that the Latitude by Account was right. 
From the foregoing Examples it is plain, that the Operation is the 
fame, whether the dun bath North cr South Declination. And it 
will de the ſame whether the Ship is in a North or South Latitude. 
It is alſo clear, that when the- Sun has no Declination, the Secant 
of the Latitude is the Log. Ratio. | 


- 
_- 


— 


es 10 $877 | 
July sth, 1786, wanting to go through the N. Channel 
among the Maldives, and by Account being in Latitude 7 40/N, at 
7 H. 25 M. 40 8. A. M. the true Altitude of the Sun's Centre was 
2 30/, and at 10 H. 31 M. 48 S. A. M, it was found 63 400. 
Kequired the Ship's que Latitude? 


r AMPLE v. 


Times 


1 


1 


U. M. Ss. Alt. Nat. S. Lat. by Ac. 540 050090 
Times 10 31 48 63 40 8962.2 D. July 5. 22 47 0,03528 
7 25 40 22 30 3826 | 


— Log. Ratio 0, o3918 
Elap. T. 3 6 8 51355 Its Log. 4471058 


I El. T.1 33 04 Its Log. in Col of 4 Elap, Time is 0,40368 
3. 1 39 [ies H. M. 8..—p! | 
True T. 1 28 26 Its Log. in Col. of Riſing is 3.86709 | 
T.p.W.1 28 12 | Log. Ratio .0,03918 1 
Wat. f. o 0 14 6728 Nat. Num. 3.82784 1 


go 00 89623 Nat. S. gr. Alt. 
Mer. Alt. 74 29 ——_ | 
: | ——— 96351 N. S. Sun's Mer. Alt. = 74" 29", 
Zen. Diſt, 15 33 6 
Decl. ad e A- | 


4 Lat. in e 7 16 North. 


N. B. As the Tables are only calculated to 30 Seconds, the Log. 
for any intermediate Seconds is found by taking the Difference be- 
tween the Log. next greater and next leſs, and ſaying, as 30 Seconds 
is to that Difference, ſo is the given Seconds to the Difference of 
the Logarithms ; or, if it be any even Part, take ſuch a Part of the 
Difference, and apply it to the next leſs Logarithm; but in theſe 
Operations a few Seconds are not regarded, 


SECOND OPERATION. 


Lat. 9* 16/ o, oog 
Dec. 22 47 0,03528 
| Log. Ratio | | 0,03878 
H.M.S. 4.71058 
3 1 30 0, 40368 
H. M. 8 
133 8 34 93 
True Time 1 28 30 - 3867, 
N. S. gr. Alt. 89623 | Log. Ratio 0,03878 


— — 


6733N. Nu. 3.82822 


N.. Sun's M. Alt. 96356=74 29. Hence the Lat. in is 75 = : 
7 + 6 N 8 he 


E 


The Latitude laſt found, agreeing with that uſed in the Operations 
it may be taken as the True Latitude; and the Operation is repeat- 
ed with oy little additional Trouble, but few Alterations being ne- 
ceſſary. Hence it is plain, that if you are miſtaken in the Latitude 
w” Account, yet by repeating the Work two or three Times, making 
fe of the Latitude laſt found in the next Operation, it will at la 
diſcover itſelf to be true, by being equal to the laſt Suppoſition, 
which evidently ſhews the Excellency of theſe new Tables. 


* Fr . N 
"Ship under way, between the Obſervations, A. M. on the 29th 
December, 1783, in Latitude by Dead Reckoning of 44* N. not 
having regulated my Watch by Aſtronomical Obſervations, T had a 
good View of the Sun, and allowing for Dip of Horizon, Refrac- 
tion, &c, found the true Altitude of his Centre to be 20“ 58“. At 
an Hour and a Half afterwards his Altitude of Centre was 22* 29/, 
the Ship going 9 Knots an Hour on a W. S. W. Courſe; the Sun 
bearing by the Compaſs S. by E. when the firſt Altitude was taken, 
Required the true Time of the greateſt Altitude and true Latitude of 
the Place at Noon ? 
N. B. At the Rate of 9 Knots an Hour the Diſtance run between 
the Obſervations will be 13 f, which by Tables of Latitude and 
Departure gives 14 Miles of Weſting, or one Mile Longitude, and 
Sof 'Southing ; and 5 Miles Southing, bearing with the Sun, gives 
about 44/ to be added to the Difference of Latitude, Hence the Ope- 
ration will be thus: | I | 
Times. Alt. N. 8. Lat. by D. R. 4%. 0, 14307 


H. M. S. 1 20% 87 Declin. 23 148. 0,03073 

* 1 30 OO * 4 Diff. Lat. | f 
. eg 7% 3 

e 1 o 2d 21 2 338911 Log. Ratio = , 17980 

— 232 29 38241 | 
+) 1 31 C0 —_— | 

, — — ' 2351 Its Log. * _ 4,237428 

From © 45 30 Its Log. in Col. half elapſed Time is 0, 70503 


Sub, o 20 30 Tr. Ti. found in Col. of M. Ti. anſw. to 4, 25608 


— — * — — —ä—. 


Rem. o 25 oo De, from N. its Log. in Col. of Log. ri. is 2, 7750 
From 12 : 0 Sub. Log. —_ 0,17980 
— — .. 
11 35 oo T. when greateſt Alt, was taken 393 = 2459525 
11 30 oo Time per Watch — — 
— N. Si. of gr. Alt. 38241 go? oo 
©0 5 00 W. to flow. —— 

| Nat. Sine of Sun's Met, Alt. 39634=22* 44“ 
N. B. Had a good Obſervation Sun's Zen. Diſt. 67 16 8. 
at Noon, which agreed exadly þ Sun's Dec. S. Sub. 23 14 95 
with that by the double Altitudes: 


Lat. in at Noon 44 2N. 


— 


l Jn, | Feb ſar April | May | June | July | Aug. 5 
iy — / — — 
e North North North! Kod Kor orth| 
an 
H. M. H. M. „M. H. M. H. M. Menken . M. 
1115 43/27 oz 49] © 432 34] 4360 6 41} 8 46/0 42 
2118 52/22 4% 53]0 46/2 35] 4.41] 6 45) 8 49/70 45 
% 871 22 57% % 30 2 41] 4 45] 6 49; 8 
4/19 1/21 13 1 $3] 2 45] 4 49] 6 53; 8 
$119 821 16/23 4 $57] 2 4 453/657 
89 iojar 20123 1 12 54 4$0 7.1 
Ar T UP. YL 
3 15] ? 3 1] 5s 5| 7 16, 
32j23 19} © 12] 3 142 
36123 22] 1 15] 3 { S077 
21 goſzy 26] 1 19} 3 12] 5 18} 75 22 
23 30] 1 23] 3 10] 5 2a] 7 2 
48123 33] t 26] 3 20} 5 26] 72 30 
3 37] £ 30] 3 2 1378 
34111 344 3 S997 3 
2345] 1 41] 3 3% 543] 7 46 
23 $2] 1.45] 3 5 47] 7. 50 
3 $511 49] 3 5 51} 7 54+ 
3 59] 1 33] 3 $55] 7 $5 
0 t 56] 3 $5 $ 2 
© 2 Of 3 8 
o 101 2 314 6 7] $ rojro 
o 13] 2 7] 4 6 12] 8 n4jto 
© 17] 2 14 6-16] 8 1810 
© 21 ½ 15] 4 T2] 6 20 8 22/0 
o 24 2 19] 4 16} 6 24} $ 26/10 
o 28 2 22] 4 20 628] 8 z3oſto 
© 32] 2 26 4 24] 6 32] 8 34/0 
o 35] 30 4 28} 6 37] 8 38/70 
1.9 39 432] | 3.42119 


muſt be taken out of the Nautical Almanac, 


ated to a greater Degree of Accuracy, 


D 


9 s 


This Table is fufticiently exact for finding, when any Star cotnes to the Me. 
ridian, in order to obtain the Latitude; but in all Calculations for determin- 
ing the Longitude by Celeſtial Obſervations, the Sun's Right Aſcenſion and 
inati as they are there calcu- 


* 


1 


„ 


_— 
1 


( 74. ) 


A TAI of the Right Aſcenſion and Declination of 
ſome of tlie principal fixed Stars adapted to the Year- 
1779, With their Annual Variation, 


[RightAſcen.] Ann. 4 . 
in Time. Vari. Declination. 
| 3 | * hoy 
eps e Mex. H.M.S.T.|S, T.|* * ” 
Arieti * I $4 45 213 3372 24 34 AN 
Aldebaran, South Eye of the Bull —— | 4 23 25 $13 427116 2 57 9 — 


ollux, Southern Twin 7 30 17 43 751128 32 36 78 
Regulus, the Lion's Heartkaoy 9 $5 17 83 24/13 2 23 6N 
Spica Virginis — 13 13 34 5; 15110 (468. 
Antares, the Scorpion's Heart ” — 16 15 $3 6/3 667 35 55.22 95. p 
Altair in Aquila, the Eagle 19 39 56 602 90a 8 17 44 6N 

:apricorn — 20 5 6 613 34613 12 55 48, 
Fomalhaut, in the Mouth of Southern Fiſh 22 44 3 375130 47 13 68. 
Pegaſi Markab — — |: 53 4 = yg; 1 10 8N 
Pegaſi Algenib, in the Wing © 41-52 J 0513 57 7 8N 
Ceri — — 2 50 45 1 125 2 12 41 7 N 

apella, in Left Shoulder of Auriga — 0 2. 4 492145 44 42 3N 
Kigil, in the Foot of Orion ; 5 2 46 212 887 $28 16 38, 

3 


23 24 8 5N 
7 20 46 ON 
16 25 $5 38. 
3 21 N 


aurus 
Orion, in the Eaſt Shoulder ——— 
irs, in Great Dog's Mouth ———— 
Caſtor, in Head Southern Twin — 


hedar in the Breaſt of Caſliopeia — 
Pole Star in the Tail of the Little Bear — 
Achernar, in the River Eridanus —— 
Almaack, in the Fovt of Andromeda == 
Algol in the Head of Meduſa 
Pleiades, or Seven Stars in the Neck of the Bull}. 
anobus, in Poop of Ship Argo 
or Hydra, or Alphard — 
ubbe, the North Pointer in the Great Bear. 
outh Star of Crofiers, Foot of the — — 
The Weſt Foot of Centaur = 
The Head of Andromeda — — 
Lyra, the 1 Star in the Hay — 


| amet — 
— v — — 


— in Andromede' Girdle 


2 


— — — 


. 


wy WE 


Bright Star in Oars of Ship Argo — is 
Southern Scale of Libra — 16 
Northern Scale of Libra. — — 14 


\S 
Enrezzezzrezerzz zzz 
© 


be Bright Star in Perſeus © on 


* A 8 ſh . 4 
2 


o 
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* 
— 


il 
| 
| 
| 
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The Fug Ten Stars are uſed in the Nautical Almanac for determining the Longitude de- 
duced from Doctor Bradley's Obſervations. All the Stars Right Aſcenſions are here reduced 
into Time, it being omitted in the Ephemeria for 1767, 


1 
It is obvious, that by the Sun's Annual Motion, he is perpetually changing his Declina- 
. flon and Right Aſcenſion, which is ſet down in the 2 Table for the Noon of every 
Day at London; and may be reduced to any other Time or Meredian, as has been already 
ſhewn in finding the ＋ 
By the Preceſſion of the Equinoxes, the fixed Stars are continually altering their Longi- 
tades, Right Aſcenſions, and Declinations, the Alteration in Longitude is about 50 Seconds 
every Year; the Alteration in Right Aſcenſion and Declination of ſome of the principal 
fred Stars are ſet down in the preceding Table for 1779, and their Annual Variation, 
which being applied to the Right Aſcenſion and Declination'in the Table, by Addition or 
Subtraction, gives the Right Aſcenſion and Declination for any ſucceeding Years, 
The Right Aſcenſion of the Sun, Moon, or Stars, is the Number of Degrees of the 
Equinodtial that comes to the Meridian with them, counted from the firſt Point of Aries. 
The Uſe of the Tables of the Right Aſcenſion of the Sun and Stars is to find the Time 


when any Kar culminates, of is upen the Meridian on a giyen Dey, 
R U L E. 


Look for the Right Aſcenſion of the Sun and Star in the preceding Table, and ſubiraQt, 
the Sun's Right Aſcenſion from the Star's ; but if the Sun's Right Aſcenſion be 
add 24 Hours to the Star's RightAſcenſion, and then ſubbtract the Sun's from its the Re- 


malnder will be the Time of the Star's coming to the Meridian. 
When the Sun's Right Aſcenſion is leaſt, the Star comes to the Meridian ith Aﬀtec- 


_ i bets N fo gin rr came 


* X 4 M N E MATE * X-AMP I 1 


At hat Time All che Star Arcturuſ be on]! At what Time will the Star Virgin's 
the Meridian of London, lr «14 Bayh the Meridian of Landes, Sep- 
H. M. tember 1 ? $46 wr * 
Judy R Aſcenſion — 14 4 H * 

git 24 of Spica Virzinis“ Right Aſcenſion 13 13 
=— un: Right Aſcenon—— 10 42 
—— 


. * St " 38 4 
Sun's Right Aſcenſion | 16 30 The Star culminates Afternoon 8. * 
Were 21 34} $0 the Star Virginis to 
3 SS 21S 2 Meridian at . E 85 
| n | in the Afternoon | 
Merging” | — 9.36 e 125 
* Phat bi the Star Ade will be oben the \ -* 4; 2210 ee 


Meridian ef London 34 Minutes after Nine N h : >. 
o'Clock Morning. * x * | | 


Tok find what Star will come upon the Meridian at ; any given Tims; 


arent, R UI . 


- Add the Time front Noon to the * ſcenſion of the Sun, the — Righle 
Aſcenſion of the Star required to he z with which enter the Table of the Star's 


% QI Bi ern, 


EXAMPLE: L | E.X A MP E I 
I would know what Star would be on the What Star will be upon the 1 —— idian of 
January of Landes about Ten at OD! London 20 1 * 
HM. ing, May io? 
Fane e 1 Sone Right Akten- M | Noon 
1. ours mr e 2 

Given Time 10 Hours, P. M. 15 7 And for 7 - 
Given Time 16h. zom. P. M. 16 30 


Right Aſcenſion of Mid. Heaven 19 38 
| —— | Anſwers tal to Aguita , 
Nearly anfwers to Sirius © 6 33 


Right Aſcenon, and find what Star's None Aſcenſion * I or comet the wr * | 


4 


| 


AM. 


180g, 1807. 


. A TABLE of the Son's Dxertwarion { 


— 
For the Yzaxs 1783, 1787, 1791; 1795. 1599 


Being the Third after Leap. Year, 


| 


4 


Apr. May 744 


July 


North] North North 


fas. slaz. 8 


15.2602, 13]23. 4 


„ 1122. 28 


5 
5. #9]15.43/524 31 
8. 8 10. 1812.35 


22. 59 
12. 54 


„ 81]:2+ $3122. ze 
17. 24/72, 58[22. 2 


4 


$8. 237. 
8.4 


12. 48023, 32.1 
$5023» 7 2a. 8 
18. 113. iE. 
18. 20 


21. 5 


9 7 Kt N 
9. 28113, 40]: 21. 42 


3410. 


IT, $5 20.1 23. 2120. 29142. 
12. 15 20. N e 18fre 
, [12-435 20. 37 
4. $$ 29+ 4552 3- 27119: $3 
£ 3- 15 29: $H}* 3+. 25119+ 49140; 45] 


| 9+ 50 18. 54 — 2012.1. 33 
10, 11019. 


8123, 2321.23 


19. 221: 25121,13 
19. 3<123- 2021. 5 
111. 14]19 


23- 27120. 52 
1123. 289. 41 


23. 270. 6 


11. 


22. 49 
41116. 35 22: 41122, 43) 
» $4116. 5:122. 47122. 37 
I 
3 


| 


18. F 8.16 
17. 16 7. 5 
17 317.32 
17.15] 7.10 


481. 45 


Nov. Dec. : 
— 


— 


South Sou 


— — — 


14 0b. 52 
14. 50a. 1 
15. az. 2 

15. 27122. 18 


16. 4: 
16. 26 
16. 9 
15.51 
18. 44.6.4 
15. 16 
14. 580 4. 8 
14-47 
14. 22 
14. 3 


16. 4 
16. 2 


22 


* 


13.44 
13. 25 
13. 6 
12. 46 
2.27] 1. 3 


; 


[13+ 34 21. 10123. 23/19. 27104 24 
13. 54 27+ 20 
4. N 1. 30 
* 14. 


71 0.40 


It. 46 0. 1 
11.26 
11. 


6 


. 5412. 1 


— 23. 24.28 


17. 30 
„* 


19. 2123-27 
19. 46 23-28 


20. 12123. 28 


11. 
LI. 80 


8. 723.2 
49 2392 


et 


erer 47M Io 
% 


11. 123.23 
21. 12 
$1. 25 
21. 3F 


tau 24 Taal gates 


<< 


<< 


A TABLE of the Sun's DzcLixAT1AN 


(7 } 


: —— — — — — 3 


1 


808. 


- 


Each being Leap-Vear. 


— > 


For the Ytars 1784, 1788, 1792, 1796, 1809, 180. 


12 #6 


6, 48012. 46 


19, 4523; $1 
117, 202. © 
7. 55187-36123» 2 
8, 17117» $2123» - 


23. 


. 


22. 38 
22, 32 
22. 25 
2.17 
2. 


7519 
17. 3 
16. 40 
16. 30 
16. 13 


7.8 
15, 49122; 1923. ofi7. 35 


15.56 
15.38 
Ls. 21]. 


— — — ———— — 


19, 32123, 26 
» $<124, 27 
19. 58023. 28 


13.20 
13.22 


7 3. 10A. 1 
18. 22124. 14 


118, 3712 3-17 


21, T5 


Tx? 


14. 8 


15. 30 
1.8125 
21.44/14, 26 


13.41 2: 42 


23.24 


v1.15 
21, F 


20, 54 


23,28 


19,41 
19,27 


18. 88 


19. 13 


119,50, 


13, 28 


s 
9 
9 
18,411's. 
1 
7 
7 


14. on 


120% 23/23, 28 
23% 
20. $6123. 27 
13» 100. $712 3. 25 
22 W 
21. 8 22 
I, $7143. 19019. 
21,3713: 16 


21, 46123. 13/18. x5 
21883. 5 2 K 5 


— — — 


22, 


— — — 


20, 43 
10, 32 
— 
20, 10 
20, 8 
19. 56 
19. 43 
19.3 
19. 17 


13. fo 


11. 41 
1111 


13. 30 
12,51]. 


9. 47 


1s. 8 9.26 


11. 5 | 
11737 ©. iS'11.24] 
It1, tc} o. Mk 45 
10. Red 

10, 1. 12 | 


76, 8) a. x0 | 


13. #7 


7747 
12. 7 


13. 27 


14 © 


4 ” 
4 
— do 


180g. 


Each being firs aſter Leap-Year, 


A TABLE of the Sun's Dretrvarion | 
For d the YEARS 4785, 1789, 1793» 1797, 1801, 1803, 


14 
1 


ouch [North fr arr ol 
"Pf * 
e 
7-178 | 4+49|15-27 22- 9123+ 6 1.5 
6.56 | $441535 22..27[33+ 2 22, 6 
6.33 | 5-35 125 E 22+ 57; 22. 1 
6: 9.1 $ $7116. 1032. 32122» $1 22. 22 
| 5.46" 22016. 16. 27132. 15 2240 22.29 
3.23 5 43 16. 44 44122. 44(2 3-40 » 13122. 3 
5. 0 7» $117» a2. fa. 33 ; + 21122, 4 
4.36 17. 16[224,55|23. 460 9116.480249 
4.13 7.697. 3223. 2.19 53170770 512.55 
4. 40 48 23» 5 22-11 6, $4117+ 2212 3- 
12 1 ., 1 13. 9 2. 3} T« 17 17. 83. N 
1 3- 2 5 23. - 21.55 74 401171 $5123- 10 
3. 38 18.25 r 4 2118.102311 
$12.15 9. 29118. 48|23- 19/21. 37 8.24/18. 2012 3+ 17 
1. 19.2 13-2202 f. 28 _ 18. 4212320 
22 19.16 23. 24/21. 18 9118. 56 2312 
10. 43119. 29/23. 2601. 8 The 19.1123. 24 
4119. 42|23- 27520. 57 9. 52119.'251j23+- 20 
[1,25 19755 23. 28020. 46 | 10, 14/19. 3912 3+ 
7 $111. 45/20, Abt: 28/20. 20. 35 10.36 bg. 53123: 25 
2 5120: 2878.3 10, 7. 63.2 
: * : 
12. 10020. 31123-28120 11 11. 1820. 19}33+ 28 
12. 46020. 43023-4219. $9 11, 4000, 313, 27 
13. 50. 6423269. 46 12, 01/20, 43053, 
3. 24]21, $123-,24/19..33 12.2 1120.45 [23+ 24 
13«-44\21."1 5123. 44/79. 20 12, 42721, 6123+ 2 
14. 3/21. 25123. 20/1 " (13. 2/31, 1712 $+ 19 
t4- 22/21. 3803. 1718. 53 r3-22|21,28|23+ 26 
17 411. 4403. 14018. 38 13. 42/1. 803. 
S. . 101185 24 14. 21214 4742 
* LIST I 18. 9 14.21 2%” 


Sans - - 0 * 


- 


1810. 


Each being ſecond after Leap» Vear. 


A TABLE of the Suws Dres a rien 
For the Yrars 1786, 1790, 1794, 1798, 1802, 1806, | 


jou: * 
, * þ 
A x AE WO * 1 
Jau. Feb, | Mar. Apr: | May June July | Auge| Sept. | Oc. Nov. Dec. 
| | 
er — — — — — —— — 
< [South | South | South North North North North North North South Sout 
| FORTE r ö l 
1122. 5916. 580 7. 24 71 43/1523 22. 8/23. 7117.57] 8. 9 Sake 21. 
208. 57/16. 40] 7. - . 6/15. 30022. 16023. 2117.42] 7-48 | 3. 4 653. f 
| 3122. 48016. 23] 6. 38 | 5.29/13. 48/28. 2322. 58/17. 26] 7.26 | 4+ 5. 148. 
4122-41116. 6.15 | 5. 52/16, 623. go[az. 53117. 10] 7. 34.37/15. 324224 
5132. 34{15- 46} 5-52 | 6.15 16, 23022. 36022. 47|i6. 54] 6.41 | 4 5418.82. 2 
| 6|22.27}15.28] 5.29 6. 3716. 4022. 43/23. 41116. 38] 6.1 5.4718. $123. 35 
712. 20) 15. 9 . $5 | 7- 0116. 56/22. 4922. 73 16, 21 * 40016. 26128. 4: 
dez. 114. 50 4.41 7. 221. 12028. 54/72. 2,6. 4} 5. 146. 416. [22.48 
| 9/220 3114-41] 4.18 f 7.45/17. 28022. $922. 21415, 47] 8. 116. 2617. 1122; 
10122. 84014. 110 3-55. | 8. 7/17. 44/23 4122413015. 29] 4.48 6. 497. 188. 
1101. 44/13. $2] 3.31 | 8.29/18. of23- 802. 5/15, 11 4. 257.017. 31 
taz. 35013. 32] 3. 8 | $. 52418. 1523-1201. $7114+ 33] 4. 37. 34 17.123. 
Jr4/2r, 24 (3-78 2,44 | 9.12/18. 3023. 15{21. 48014. 35) 3. 39 7. 30418. 7423-1 
14/21. 14/72. 51] 2.21 9. 34113. 44]23- 18021. 3914. 16] 3. 16 | $. x9}18. 2273.18 
L521. 3112. 30] 1.57 [. 55/18. 5812 3- 2321, 30[13- $8 2.53 4 3.41 18. 383. 19 | 
116[z0. 51112. 16 1.33 f. 1/19. 1223. 23]21, 20j1 3.39] 2. 30 | 9. 3138-$3123-227 * 
17120. 39/11. 49] 1.19 A410. 380. 26123-2521. 10ſt 3. 200 3. 7 9. 25129- $124.24 * 
18020. 211. 27] 0.46 fro. 59179. 30013 260K. oft 3. of 1. 439. 479-8 agg. 0 
19020. 141. 6] v.22 1. 2019. 52{23- 27. 4%. 43} 1.20 to 9f19- 36 23. 1 5 
20. 1010. 4 o. 1 NI t. 4%. 4/3. 28020. 38012. 470 0.57 to. ity. AER 
19. 48010. 23 0.25 fz. 0120. 17123. 28070. 2612. 1 0.433 110. 52/29. 3133-20 - a 
22 * 11 0.49 2. 2120. 2c 1:3. 28]:0. 14/11. 4 0.10 fl. 130.1606 % 35 FRE 
3119+ 20] 9+ 39} 1-12 [12-41 10. 463. 27120, 21/11, 20| o. 145]: 1. 34420. 23423-2710 * 
24 ths 6| 9.17] 1.36 413. o[20. 51123. 26{tg9. 49/11. of 0. 37 [11. $5120. 40fugiaett 8 
2318. 51] 3.54] 2.0 3,201. 2123. 25019. 360to. 39] 1. 1 [13. 16120, $2153; + 2 
26118. 36] $. 42} 2.23 13. 39/21. 13]23- 23079. 2310. 13] 1,24 [I. 37121: 4% %% 
25118; 20] 8. of 2:47 3. 58021. 23023. 20] 19. 10 9-57] 1.47 [12. $7141. 15434 $277 » 
28118: 4} 7-47] 3-10 4. 17/21. 323. 18/18. 56] 9. 36 . 11 13. 19121-2563 17 
2917. 48 3.31 14. 36021. 42[23- 1018. 44] 9.14 2. 34 13. 371. 354 3- #37") 
2012-1 «$7 Ji4- . $1123- 11/8. 27] 8. 53] 2. 68 . $7121. 4545 3-£ N 
77725 121.8 1. r2] $. 77 14. % J. — 


o 
= 
% Al hs A td 29 


g a 
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* TABLE of the Variation of the Sun's DectinArTiON t6 
A | every 10 Degrees of Longitude. 
Dress of, LonG1TuDsx from the MAI DAN of Loxpox. 
Daily | | . | F | * | | 
Van, ryoþ 20} 3014 30 bo 1-180} 961 190jetojr2o r30|140Þ1 5g{160/170|186, 
Min. - P - ” F 7 F - 3 # - , - 7 F * - - * 
20 ob hn ooo iir: t | 
DCIS i 2 14000 ole}! TIE LE IB ALREEALES £38 | $4 
4 loool irren 24243242 2, 
| lolo loi 1 
; 0 10 242 ese UNE EG EL 
leo fiir sz 2222311111213 
8 10 O9 11s 34“ 
eee 
100 ir x & 13313444555 
in ois res s5ã : : 
12 rr 2 23 314144535 | 
tn jofrjafrfe 344455 516 6|6 
4 Jo 121212 Fats 1 314141515 8 6717 
x ojfzurſif > 2{3131314f[4{515 5 6171717 
| foſrfi{=[2|[3]3}4{4[5s|5|516{6[7[7 1818 
x7 fejrjif2|2(3|314ſ4 [56 571212188 
| Wo 114422357 
Lei 916517221218] 5˙049 
ernstes nes 
ax 22224244455 61617 - $1919 jo to, 
f zz 24 2 24144145 561617 1 919 to to [11 
23 48 Gr 1114 456167 ie jto ix 11 
26 n 11114 513 61742 819 eli is 


| Fo find the SUN's DECLINATION by the foregoing TABLES. 
© 


Nach Page of the foregoing Tables eotntains the Sun's Declination for the Years that it 
is marked with at the Top, and is divided into thirteen Columns the firſt of which to 


the Left Hond ſhews the Day of the Month, and the other Twelve the Months of the Year, - 


fo that if it be required to find the Sun's Declination fot any Day; ſuppoſe for Example, on 
the 21 of Auguſt, 1783 Firſt, 1 look for that Table that has 1783 at the Top of it, and 
then right againſt the 21 Day of the Month, and under Auguſt, 1 12,7, Which ſhews 
the Sun's Declination to be 12 Degrees 7 Minutes Nerth; according to the Title at the Top 


uf the Column. | 


The Sun's Decligation in theſe Tables being calculated for the Meridian of London, if 


' you. ſhould be confiderably te the Eaſtward or to the Weſtward of London, it will cauſe ſame 


Alteration in it; to correct which, the | > 

Table of the Variation of the Sun's Declination is to be uſed as follows : 

Firft, Loo out the Declination for the given Day of the Month, and for the Day follows 
log it, and ſubtract the Leſſer from the Greater, the Remainder is the Daily Variation. 

Second, Obſerve whether the Declination be increaſing or decreaſing, which you may know 
thus; If the Declination for the Day following the given Day be greateſt, then it is increaſ- 
Ing, but if it be leaſt, it is decreaſing. 

Third, Look for the Daily Variation in the firſt Column of the Table, and ſee what Num- 
ber ſtands right againſt it, and under the given Degrees of Longitude; which Number is ts 
be uſed as follows : a 

If the Difference of Longitude be Eafterly, and the Declination inereaſing, it muſt be ſub- 


tracted from the Declination found in the Tables for the given Day z but if the Declination 


be decteaſing, it muſt be added. 


=_— 


If che Difference of Longitude be Weſterly, and the Declination increaſing, it tnuſt be 
added ; but if the Declination be decreafimg, it mutt be ſubtracted; the Sum in one Caſe; 
and the Remainder in the other, will be the Sun's Declination at Nooa in the Longitude re- 
quired - 


3 


r eee ( ren. | 
| an September 19% 1783, 3 . 


„eee what on he OT 


eee e gy ER And hecauſe the Declin. is deeredfing | 
Far Een r 10, 173%, 4 54 N. Difference muſt be Gy U 
| N Tr, CPN. fore oppoſite to 22, ind under 1 5 q 


| gees of Longitude” ma_ A ry 
* Miles } , 
pe Yer oats 6 Ms. TY 
Agair? ' PATIO aft; on March 26; 34, al 10 & $a 
| 800 — ws bs 1937, | 


pP. M. I Sinctthe Declindtion'is and the 
LON oath 20 0 3 N. | tude Eaſt, it muſt be Hübtracted, and the Re- 
rück f 'fdf 100 ks 5 mainder being nothing, ſhews chat the Sun is 


rr oy the E inoQal ar the Sh; Meridian - 
Deotimation at Noon at Ship » — = B 8 


In. 2 2 1977 ; the Declination be N to any Meridian; bot i it ghet b 
3 n 15 wanted when the Sun is not upon the Meridian; in ſuch Caſes t 10 
PRE for the preceding and fotloving None, and take the Difference, 
2 as 24 Hours is to that Difference, ſo is the Hours from Noon to a Fours 
2 being added or ſubtracted, according as the Deciination is increafing-or 
e being in the Fore or Afternoon, gives the Sun's Declination for 


1 25 R to a4 the Sas Wee April 2% 1791, at $ Hours 35 


r n look. in the Tables: for the Sun's Declinativn, Apr 1 | 1591; aid find it to be 
ahd then 1 losk for it April 14, and find it to be 9 2 Daily Difference is 
= Then 1 fay, as 24 Hours is to 0.34 Minutes, ſo is 20 H. M. the Time ela 
foe laſt Novw, wo 19 Minutes, chic“ ee. 25 To the Declination is e 
$ 9f 4% for the Declination at the given z but Declination been decreafingy 
the 19 Minutes muſt have been ſubtraQted. 


In like Manver he Dectiuation I found for ny Hour of the Day; nd under any 
for you — — r do, than to reduce the Differen 1 _— 
add to or fu it e given Time, accerding as the Longitude is Eaſt or 
then find the Declination as above. 


Tue Declinations have io py met with the Nautical Almanac, and 
2 — neareſt Minute, which is of ſufficient ExaQneſs for determining the 
9 out — finding the Time, in order to determine the Longryde, the Dee the Decli 


— the Nattical” Altganacy it being rhete 


P 


Or Logarithmis — Tangents, and 8 Secants, to every Point and 
Quarter Point of the Compaſs. 


75 WS. 


\ 


Co-ſines. yak LR 


a 
Eg 4b. iO. — 


2. Sines. 
3 | , 
o. 00000] Infinite, 10. 06000] Infinite. 

8.691301. 30867|10.00053)1 1, 30921 
8. 99340[11. 00660|10-00210|11. 00870 
9g» 17124110. 8287 5110, 00473|10. 83348 

—— |noomenmranange [ene 

10. 7013410. 008430. 70976 
to. 60121010. 01321010. 61443 
ro, 51 806 fo. 0191210. 53717 
10. 4463916. 02616010. 47251 
10. 38278010. 03438 10. 41710 
9. 67482010. 32518010. 0438410. 36901 
9. 72796|10. 27 20410. 054570. 32661 
9-77770|10. 22230h0. 0666510. 28898 
9-82489]10.17511|10,0801 50. 28626 
9. 870. 1298010. 0951710. 22497 
g* 88819] 9,9147, 0888310. 11181110. 19764, 
9. 86979] 9- 95729110. 0425010. 13021010. 17292 


9. 5 00000] 10. cocoo[10%1 $O52110.15052 


n 


o. 00000! 10. ooooo 
+ 8.69079] 9. 99947 
8.99130 9.99790 
19.166520 9.99527 
9.99157 
9.98679 
9. 98088 


997385 


9.96562 
9.95616 
9+. 94543 
9+ 93335 
9. 91935 
9.90483 


v3 I I © 
$4 > 14] + dw 
| as þ 


9. 29866 
9. 39878 
9.48194 
9- 55305 


9.61722 


* 
24938587 
115 22 
i 4 $2749 
9. 8284 
9. 63099 
9.67339 
9+ 71104 


9.74474 
927503 
9. 80236 
9. 82708 


6 Gow 
— 4 


55 


» ww 


So vksk 


+ > +> 1 www 0 
+ o44dis | wind 1blm 


— 


+ |} ww ww 
$i] = bb 


9:84949 


41 


| — — — — 


Secants. 


i |__| Co-fines.| Sines. | Co- tang. Tangent: Co- ſecant 


* _— 


A Table of Logarithms from 1 to 120, 
5 os | Log. No.] Log No.] Log. 
1. 61278] 6x [1.78533] 81 ff. 90848 


LOS. 
1. 32222 


O. Go 


ws - 
Oo cow on + vw ur» 2 


36173 


34242 


38021 


39794 
41497 


43135] 47 
44716] 48 


46240 
47712 


62325] 62 


63347 
64345 
65321 
66276 
67210 
68124 
69020 
69897 


79239 
79934 
80618 
81291 
$1954 
82607 


8 
23885 


84510 


93952 


98424 


91381 
91908 
92428 
92942 
9345011 


9444 
94939 


11 [1.04139] 31 


49130 


70757 


85126 


1.95904 


96379 
96848 
97317 
977 721 
98227 
98677 
99127 
99563 
2. OOO 


— 


$5733] 92 
$6332] 93 
86922 
$7506] 9 
880810 9 
88649 
89209 98 
39763 
90309 


71600 
72428] 73 


4 12 | ©7918] 32 
11394] 33 
14613 
17609 35 
I 20412 
17 | 23045] 3 
29527} 3 
2224 
391031 


30815 
31851 $3 
53145 73239 
$4407] $5 74036] 7 
55630] 56 | 74819] 7 
56820 57 155 
$7973] 58 70998 78 
591060 59 

6020 . — 


( 83 ) 
Py 
The Method of EP the ſeveral Caſes in Prawn, Mio tz Larirude 


and MzxcaToR's SAILIXG, which may be worked er 2 
garithms, or by the Scale and Compaſſes. 


r LAN EB S AI L IN 6. 


genen 
When the Courſe and Diſtance are glven— 94, 
As Radius 2 As Radius 
Is to the Diſtance, h has Is to the Diſtances 
$0 is the Sine of the Coutſe So is the Sine Complement 22 
To the Departure. | To the Differeace of Latitude. 
ay; 8, * SA II. n 
When the Courſe und Difference of Latitude are giten—Siys 5 
As the Sine Com. of the Courſe As Sine Com. of the Courſe 
Is to the Difference of Latitude, ng Is to the Difference of Latitude, 
So is the Sine of the Courſe So is Radius 
To the Departure. To the Diſtance, 
& Ars 2 lk,” 7 
When the Courſe and Departare are giren==Say 
Socks Fog e he 22 
to the Departure, s to the Departure, 
So is the Sine Com. of the Courſe : and $o is Radius 
To the Difference of Latitude. To the Diſtance. _ 
CA 3 8 I, 
As the Diſtance As Radius Is. 
Is to Radius, _ Is to the Diſtance, t 
So is the Difference of Latitude So is the Sine of the Courſe {8 
To the Sine Com, of the Courſe To the Departure. , 
S.& 58 3..% 7 
When the Diſtance and Departure are ginea—Say, 
As the Diftance | As Radius 
Is to Radius, «6d Is to the : 
$0 is the Nifference of Latitude $0 is the Sine Com. of the Courſe ** 
To the Sine Com. of the Courſe. - To the Difference of Latitude. : 


CAS 3 VL 
When the Difference of Latitude and Departure are given—Say. 


As the Difference of Latitude As the Sine of the Courſe 
Is to Radius þ ed Is to the Departure, 

So is the Departure 80 is Radius 

Ts the Tangent of the Courſe 


To the Diſtance, 


8 
FS. 

1 * 
= 

% 
14 
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_ — — 
* —— — — — * 
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— 
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66849 
The Method of Working the CAszs in Mirz LArir ubs ae.” 


i: <ca2M ie » 1e u nd dans 
E 85 ; * *r Has | - 
* When tho Lathtudes and e Naur Wala , 
By Mercator's Sailing. By Middle Latitude Sailing. - 
r. As the Meridiogal Difference of Latitude 32548 
Is to Radius "X ſh BE © thelDifedkn :e ar Longitude, 
So is the Difference of Longitude So is the Sine Com. of Middle 
To the Tangent of the Courſe. To the Departure, 
2. As the Sine Com, of the Courſe, 7 3. As thy Difference of Latitude 

Is to the proper Diſterence of _—_— Is to Radius, 
So is the Sine of the Courſe 8 „ Tagen 
To the Departure. the Tangent of the Courſe , . 
As the Sine Com. of the Courſe the Sine of the Courſe 


to the 


roper era of Latitude, 4 the Departue, 0 
W / 


* — * 


is So ls Radius ee a Jo 
To the Diftative! / 13 To the Diſtance. l Tn cs e oy 
8 I | 
When the Courſe and Diff. of — fires, of to find the Dift. and Diff. of 232 
3. As the Sine Comet the Courſe 1. As the Sim Com, of the ©v 
Is to the proper Di c La n Is to the Difference of, — 
$0 is the Sitte of the Courſe } Solis the Sine of the Courſe . 
To the Departure. A I's the Depattute, 
3- As the Sine Com. of the Courſe | 2. As the Sine Com. of the Courſe 
Is to the proper Diff. of Latitude; 1s do the Difference of 2 
80 is Radius . So is Radius 
To the Diſtance. Is theDiftance. 
3» As the Sine Com. of the Courſe 3. As Com. of Middle Latitude 
Is to the Meridionab Diff. 49% Ge Is to'the/Depatbire, 4 
80 is the Sine 122 8a is Radius {Jo en 
To the Diff. 1 Difference of Lende. 


CAS E III. | 
When the Courſe and Diſtance are given, to adhs Difcrence of Tatitdd#abE hat ht | 


3. As Radius i. As Radius 
ks to. the Diſtance, A | Is to the Diſtance, 
Soks the Sine Com. of the Courſe | So is the Sine Com. of the Courſe 
To the Difference of Latitude. To the Different t of Latitude. 
1 8 4 f 2. As 1 i 
to the Diſtance, : rr s to the Diſtance, 
We Se of td Coe y $0. is the Sine of the Courſe 
o the De | r 3 Ty the Departure. 
is As dig Com. of the Cöurg "2 EEE of Middle Latftude 
E. I to the Meridionsl Difference of Lat. Iz to the Departure, 
80 is Sine of the Courſe a $6 is Radius 
To the Difference of Logs... 4 b e 
When the Dicf. ae. 4 "the Dit. and Dif, of * 
1. As the Dire of Exit — As the Difference” of ages Fl 
Js to Radiug,” y Ya 9455) Is to Radiug - 9 
$0 is the Departure So is the Departure ; 
To the — of the Courſe. Js che Tangent of the Courſe, 
2 As the Sine of the Courſe b 7 5. Abbe Sine of che Courſe 
+ Ts to the Departure, WITS 4s to the Departure, | 
80 is Radius is Radius * 
Jo the Diſtance. the Diſtance. 
3. An the Sine Com. of the Coarſe 2 A$ the Sine Com. — 
Is to the Meridional Diff. of Latitude, It the Departure, . a 
So is the Sine of the Cburſe * SO is Radius $7 nes 
To the Diff. of Longitude. To the Difference of 


Nerz. Theſe are all the Caſes that can happen at Sea, unleſs a Ship 2 to ſail due E. 
- in which Caſe, ſay, As the Sine Com. of the Latitude ſalled in, 1s to the Diſtance 
80 is Radius to the Difference of Lopgitude, 
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Er. Lat, | Lepell Lat. | 
011183) 80.-8}-8.9 19. 7 
6 810871. 808. 9 24147 

of 8382. 809. 0 242.7 
84 4 133-9 
Dee 244 
all e. Sg. | 45-7 
. £}| $7] 186,509. 4 47] 246.7 
7 88 187. 09. 4 | 4 24 - 7 
„ 8g . Sc. f 49] 248.97 
489. 89.3 — 
1910190. 9. 4 250.7 
| 91191. 7/0. 4 524 25147 
9192. 809. f 28207 
943-409. 5 44 2454-7 
9509 K- S9. % 55] 254+ 7 
9019 f. 809. 6 56} 255.2412 tf, 
9296.89. 256.7 
98193. 509.5 2822 
99 158. 809.8 258.7 
250) 199, $9, 8 259.7 
oll oc4200 99 9 260. 74 
. 021201; fog. 261.7 
. of} 03202, HH. © 262.9 
1 oro. $4706. & 263.7 
I 05/204. 80. 3 264.7 
„200205, 8010. 26x, 7 
2 071206. 8010. 2 266.7 
8 08/407. le 2 26% 7 
« 3} 091208. 74 268.7 
e 269.7 [13-3 
2111210, , 270.9 
1247.7 271.7 
1518. 7 272.7 
144213. 7 273. 7 
15/274, 7440. þ 7» 
215, 7j10. 27 | 
17 116.7 276. 7 
1$\247, 710. 277.7 114+ 5} 
19/218. hob 278. 7 
| 20j229;7/10. 8 279. 7 
2210280. 7} 10: 9 280.9 
2 121. 7/10. g 281.7 
27| 132, e $24 282. 7 
1443.71. 0 283. 
1802.71. 284. 7 
16022 C. 11. 7} 28 5.7 
27126. 7111.5 26.7.1 
2829 %. 287-75 
228, H. 3 28.7 
lag. 2 rl. 3 e897 14 
Ti Deen 1290. 7 þ 
373. N. 4 191. 6 
34 —＋ 5 29%. 6 
| Nei 1. 5 , $93.6 
34}2/34- . 294. 614 
jezz. 7fr'14 6 $9576 
371216; fr. 6 © 647 
351437- 716+. 9 297. U 
39038177, 99\498- 6 
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Lat, I Dep. Dit Lat. pe{|Diſt{ Lat. Dep. Diſtſ Lat. Dep | 
60. 7106. of t21[120.4/1 1. 081/180. 1/17. 7 124739. 8 23.6 
61. 706. 1 23/1221. 411. 9 8281. 1%. 8 421240. 5; 23.5 
62. 706. 4 23/122. 4112+. off 83/161. 3 17-9 431241, 3] 23.8 
63.5106. 3 24/123-4/12+ 1 84/13. 1]18. © 4444-8 23. 9 
64. 7106. 44] 25124. 41. 2 85/184. 1118. 1 45ʃ243˙8 24. Cc 
6 es- 26|125-14113. 3 86/785. 1018. 2 46244-8441 
7 706. 61] 27126. 468. 4 87/186. 1018. 3 4724-824. 2 
vie 67,5106; 7 28017. 4018. 5 880187. 1018. 4 48 208.8 24. 3 
909 68. 7106. 71} 29128. 418. 6} 89/788. 2118. 5 49/247, $124. 4 
10 6g. 7106. 8 30129. 41. 90/189. 1018. 6 60/248. 824. 5 
— | — — — — — ow oe —— 
1110. 90. 1 71] 7. 706. 913030. 4/1. 891090. 1018. 22510249. $24.6 
12011. 90. 2 72] 71. 7107 off 3134018. 9 2091. 1018.8 52/250. 824.2 
13/13. 9%, 3 73} 72. Coy. 1 33/732. 413. off 93/192. 1013.9 5/281. 824. i} 
14013. 90. 44} 74} 73. 6107. 2 341133-4113- 1]| 941193. 119. % 540282. $| 24-5 
1 6 75 74-6107. 3 150134. 4113-21} 9194.11. 1 5283.8 2 
; 2671 „9er 61} 76] 75- 6107+ 4 351135- 3} 3» 3 961195. 119. 2 561254. 825. 1 
27116. 9. 71] 77 76. 6107. 1 371136. 3/1 3+ 4 97/196. 1119+ 3 {| $712g5- ${25. 2} 
1801. 901. 8 78] 77-6107. 6 351137+ 3013. / 98/97. 0119-4 215 8 25+ 3] 
1918. 90 f. 9 79]. 78.5. 7 391438: 313. 8 991198. <[#9- 5 | 59]257. 32 5. 
1019. 9/02. © $0 79- 6107. 8 40/1 39- 3/13- 7)j200[199. cf19- 6 600268. 825. 5 
Ir lac. 2.7 81] $0. 6107. 91] 1411 149+ 3013. ${]zc1j200. 0j19. 7 261059. 725. 6 
22021. 90, 82 $1.6j08. of 42/4. 113. 9 02{201, o[19.8 || 62260. 7257 
23 12 $2. Eſoß. 1 43/142. 34. off 30202. 6% 9.9 63261. 725.8 
24 84] 83. 6108. 2 44/143. 3014. 10 04/203. of. 0 641362: 7|25,5 
25 850 84. 608. 30 45/4. 3014. 2 05/204. 0/20. 1 6563. 726. 0 
26 '$6] 88. oog. 4% 4645-3014. 30 06[205. 0/20. 4 661264. 726.1 
27 87 86. Cſos. 5 4/46. 3014. 4 071206. 0]20.,2 665-726. 2 
6 88 87. 68. 60 40147. 34. 5 08[207. 0/20. 3 68]26b. 7 26. 3] 
89 33.6|08. || 49/148. 34. ö 09/208, 0/20. 4 69/257. 7426-4 
ge] 89. 6/08. 8 500149. 3/14- 71] 101209. 0j20.5 ff 7C 268. 726. 5 
91 90. 608. 9}}1-51/1 50» 3)14- $//211\210. ol20, 6 5 2 — 28.8 
gz] 91. 6]ogi off 5211 $1+3/14+ 91] 12011. 0a. 7 721270» 7 26.7 
93 92-6109. 1 530152. 3015. 0 131212. oſao. 8 730271. 726.8 
94 93. fog. a 54/753. 3015. 10 14213-0026. 9 7472. 726. 9 
9545/09. 3 $51154+ 315.2 181214. Ce. 0 75271-7127. o 
96 5. $109. 4 $615 55+ 315. 3 161205 11 701274» 7127+ 1 
G7] 96: 509. 5 37056. 15. 4 171216. oa. 2 77]275- 7127.2 
© 98] 97+ 5109+ 6 581 157-2115 5 181217. 0121.3) 28/76. 72.3 
1 99 98. 509. 7 591158. 218. 6 19]:17. 9/1. 4 791377» 7127+ 
roof 99, 5109.81} 880189. 18. 22618. gj21. 5 j| bol278+7|27- 5 
* 707100, 5/09. 91610160. 41 5. 22210219. 91. 681079. 67. 6 
0.101. 510. 0 620161. 2015. 80 220220. 921. 7 || 82280. 627.7 
ogltdz. 5/10. 1 63/162. 2/15 off 230221. 9/1. 8 $3 181. 6127, 8 
oo; 5/10. a 64/163. 416. 00 24/222. 9/21. 9 || 84/83. 602.9 
og 04. 5010. 3 | 650164. 216. 1 25|223+-9/22-0 || $5]283. 6]28. © 
ob tog. 510. 4 660165. 2/46, | 261224. 9/22. 1 || 86/84. 6128. 1 
071106, 51207 f 671 166. 2116. 30 2/25, 9j22- 2 || 87/285. 6128. 2: 
081107.) 5)10, 6 63}167.2 16. 4 280226, 922 3 || 88/286. 6 28. 3 
og 08. 50. 2 69/168. 216. 5 79228 912. 4 89/287. 6028.4 
ro tog. 5010. 8 70169. 216. bj} 300228. 92-5 9/88. © 28.5 
141110. $110. gf 171 - I6. 711241122949 23. 6 11291 189. 628. 6 
12111. 51. 0 7271-2 16. $}} 3a 30. 22 7 || 921290. 64.28. ; 
13 113. 801. 1 7172. 2016. gf 331431: 9443-8] 941298. 6 28.8 
24014-5112 74[173+ 2117-0ff 341232 9122-9} 94/9. 6 23.9 
180114. 41. 2 7574.27. 1 351233- 93-0 951293 6129-0 
160116. 4411, 3 761475 2117+ 2 361234- 9123-2 || 961294+ 6129-1 
17116. 461. 4 771476. 2/17 30 3712354 9123-2 }) 9795-692 
18117. 4112, 5 78072. 1117+ 4 381236- 9123-34] 981296. 6129. 24 
49178. 411. 6 791178. 1127+ 5 3912.37+ 9123+ 44] 9809 · 6 29-3] 
20119. 4/11.7]| 801179. 1/17- bf} 46 238.8 23+ $300 298, 6129.4 
Dit Dep . | T Pi Dep. Lt. Min "Dep. | Lar. Bi Dep, | Lat 
for 7 + Points. 


| it | Lat. | Dep. Diſt} Lat. Dep. Diſt Lat, | Lat. Dep. 
1 ot. ojoo. 10 61 2 127 11g. 7 238. al js. 
| 2 j02- 0/00. 3 62| 61. 309. 11] 122] 120. 7 239.418 5 
3 Pb. ob. 6z] 62+ 309. 2/[123] 121. 7 240+ 4143 5. < 
4 A. ooo. bf} 6g} 63. 3199-41] 124] 122+ 7 241+ 3[35. 1 
04- 9/90. 71] 65] 64 39. 51} 125]12 3+ 6 242. 3/35. 9 
: 5. 90. 9 65. 3199+ 71] 126] 124. 6 243- 3/30. 1 
7 106. gjor. of} 67] 66. 3/09. 827126. 6 244- 316. 
8 [07.9jo1. |} 68] 67. 3j10- off 128}126. 6 245- 3/36. 4 
9 sos. 9/0. 3 6g} 68. 2 0. r|| 129 . 24 * 3]36- $ 
10 Pg. 9191+ 20 69.2110. 311230112 .6 247. 338.2 
11 10. 901, 6 71 70. 210. 4 1411129. 6 2483. 3 56.7 
12 . 91. 8 22] 71. 2jto. 32130. 6 249+ 3/37. © 
13 18. 9j01- 9 93] 72+ 2/0. 133/131. 6 250. 237. 1 
14 13. 8/02- 1 74] 73. 10. 80 1341324 251. 4037. 
15 14. 5/02- 2 75| 74˙2 1. of 135/335 252. 2/47, 
16 f. 802. 3 96} 75.261. 10136/7345 253. 2037. 5 
| x7 16. 8j02. 5 77} 76. 411.2137385 234+ 2137. 
18-117. S os. 6 78 77. 11. 4138/36. 5 9 
19 18. 8/02. 8 79 78. 11. 613901373 238. 0 
10 12.9082. 800 7.11 214 138. 5 17 2.1 
2 20. Jog. 1 Ir 80. 111.9147139. 5 258. 258. 2/30, 
22 jar.803. 2 $2} 81. 1112. % 1421140. 5 259-133, 
23 22+ 703-4 843] 82. 1012. 143/141. 41. 0 200. 8029. 63260. 138. 
24 217/03. 51] 84] 83. 1013. 31] 144/142 4j21+ 1 201+ 8/29. 9 264261. 138.7 
25 4.703. 2 85] 34.1 wy 14 51143- 401. 3 202. 830. 1} 264 [262+ 138. 9 
26 [f. 7103.8 88 $5. 1013. 60146144 421.4 203. 8 30. 2266 263. 139. 0 
27 [30. 7/94. 0 $7} 86. 1013. 80 147/145- AAT. 6 204. 7 30. 4267 64-139. 2 
28 f. 704. 1 $8} 87. 012. 948/146. 421.7 * 30. $ 268265. 139. 3 
22 28, 704. 3 89 88. 0|13- o 149/147, 4/21. 8 7.39. 6 269 260. 1/39. 5 
30 [29- 7/04. 4/} go] 89. 0073. 218% 4. 4/22. o 2 2 7130. 8} 270 1267: 3/394 6 
31 120. 7104. 5 91 90, 03. 3{} 1511149+ 4/22, 1 208. 7130. 9/] 272 (268. 1039. 
| 32 [31+ 7/94 7 92] 91.0013. 5/152 -_ 22, 209. 7/31. 1272269. 0039. 8 
33 [32+ $124. 8 93] 92+ 0{13- 6j] 153} 51+ 3/22. 4 210. 7 31. 2 273 [370+ 0140. © 
34 31.605. 0 94 ape ay: 154183. 3/22, 6 211. 731. 4] 27412 71+ oA. 
35 [34- 6/05. 1 gs} 94-0j13- gf) 155/153- 3/22- 7 212+ 7131. 5027 2. 040 
36 35, 6%. 3]] 96| 95+ 1 11560154. 3/22- 213. 7131, 71] 256127 ;. 9140. 
37 36, 6195. 4 9% 95- 9|14+ 2 t57|155+ 3123-0 214. 6031. 8) 257 | 274+ 0140. £ 
33 137-6Jog. 6 98 96.914. 4 158 156. 323. 2 215. 6038. © 278 |275-0 
39 18. 6,0. 7 99] 97+ 9/14 50159/1572. 3123+ 3 216. 6032. 1] 279 1276. 0140; 
49 [39-6105+ 9/| 100|_98: 9/14- 71} 160j1 58. 303. 51] 220/237: 6/32, 3 280 [2370/47 1 
{ 42 ao. 6/06. o 103] 99+ 9/14. 8[[ 1621/1 59-223. 6 218. 6|32.4)} 28x 
42 141+ 506. 2|| 102} 190. 9/1 5. o 262}160, 4023. 8 219. 632. 60482 
43 2. 506. 3103101. % f. 2} 164/161: ala ;. 9 120. 60327283 
44 [43+ 5106. 5104102. 15. 3016462. 46. 0 221+ 6032-8 234 
45 [44- Sc. 6[] 105|103+9/1 5+ 41650163. 2/24. 2 223. 633-0028 
46 45. 5106 106/104. 8015. 5] 166/164 224. 3 223. 5/33- 21| 28 
47 149+ $j©6: 9]] ro7[105+ 85. 71[ 167 42130; 324+ 53 3287 
48 [47+ S. of 10106. 80 5. 168/66, 4. 226. 8033-4288 
49 48. 5107. 2 109 107. 80 « Gf 1691167. 224 28. 533.6 239 
5 149: 5197- Mete $116. 1 12068. 8.24.9 — 5133- 711290 
$1 50. 407. 5 112/209. 8/16. 3] 1721694 75.17 5/34; gil 291. 
52 51. 40%. 6a 10. 3/16. 4/} 1721170. 10. 2 229. 334: of} 292 
$3-152+ 4107. 8013111. 5[1r6. 6073 171. 15.4 230. 514 2293 
| 54 $3- 40-9 % 1141112. 8016. 7|| 1744172. 225+ 5 231.3430294 
$5 154- 4/98. 1011811376. 9/7873. 3125-7 232.4345293 
56 55. 4008. 2011614. 7117. 0156174. 1425+ 8 233+ 4|34- 61] 296 
57 56. 48. 417/1677. 21] 177147 5- 2/29 © 234- 4134-8] 297 
} 58 157-4108. 51150110. 717. 41] 198 176. 1126. x 235. 4134- 9/1298 
39 $8. 408. bf 419} 117+ 7147. 51] 1791177 1026. 3 236. 435. o0lagg 
59-308. 8110078. 1). 18/128. 0026. 4 237.435 2 300 
Dep. Let Din Dep. | Lat Diſt! Dep. | Lr Bid Dep: | Tat. Dif? 
WTI Aa 2 * 7% 
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a A A 
. —.— 2*: [i 
157. 000. [61 . 47- © "+. : 
20. 00. 4 6: |. 60. - +1 
32. 9100. 61 64] 67- 47-4 | 
403.00. 2 ref 4p. 6 
- 9991-014 ese 47. 
' s 6666437 N 8 
76.6%. f 67 65-7 16. 
Se. $1514} 68]: 66. 48. 4 
* 91/28. 0. 8 69 67: MY: 
g Nee $jag off 7e 68. 13, 2% 39/122. 5/25, 4 148. 
. ——— — 1 —— — wan . 
* 11. 14. 1 77 69. 613, 9% 10128. 58. 49.5 
rene % 6114, ofþ 32 129. $12.5 5 49.24 
14 7%, % 73 7 0314: / 3/3949 49. 4 
19H 3. 72. 214 74 7, 01144 4% 3431-4 49.0 
5254-72. 9% 17514 735 61444 0/% 35 132+ 4126; 3 49. 8 
5s, 7443-1] 176[374s 5124+ 80 36/133 426+ 5 59. © 
£32146. 7023-31] 72 2 5135+ ff. 37] 134+ 4/26+ 7 50. 
*.. 7 76 15.2 6, 9 50. 3 
59. 5 
592 
59 91 
$1.1 
51. 
51. 
51.7 
; 46/0934 2/285 5 51.9 
4 4-287 53. 
48 10 «1135 9 32. 
49 — 2 £94 1 81. 
oA. eg: 122 4 . $2 - 
3 51|4451|49+ 1100. 9144. 2: $2-£ 
| $214.49 1159+ 712207. %. 44} 7 33. 1 
53/50 f. 9 131208, 9/4, 6 $3- 3 
: 54/51; of» Off .x4{209, 9/41. 807 53. 
55 fg. of 24 1154230. 842. 0% 537 5 
56/783˙ . 6611/8042. 1 53-9 * 
51g. of *f ; 1912.12, 8442. 3 54-© 
+ 58/54; 980, bj 18123 3-$/92. 5 54-2 
3 0 191244» $142. 7 56. 
>= & 20 2157 7 42: 94} 546 
31> 44j221 16. 7143. 1 54.8 
. 62227. 7143+ 3 $5-© 
. 3 23 55 
ze 55. 4 
38. 2 55 ; 
324 55. 
32. © 56. c 
3a. 5 56. 
33+ © 56. 
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itt ep. Lat. Dep. — | Lac. Lac. = Dit Lat. 
PE IK. . — — — - — — — — — 
11. 4 59. 2114.8 117. 412 9, Y7 5. 6144, © 141233. 8 
2 'O, 4 60, 1415-1 118. 3/39» 76, 5144: 2 || 424 234, 7 
2. %,; 614153 119. 3 177+ $144+ 5 |þ 43435: 7 
4 i of, 62. 115.6 120. 3130» 1 175 3144+ 7 | 236. 9 
8 24. 2 6321/1 8. 8 121.3 17% 5-47 
6s. $]o1. 5 64. 016, Of} 26122. 2 180. 4145-2 |þ 4 23S, © 
7 91.7 65. 016. 3 1372 ($1, 4/45-4 421239. 6 
8 91.0 66. 16. 5 * 182. 4145+ 7 45 240. 6 
9 In. 2 66,16. 125.1 183. 3145+ 9 || 49] 244+ 5 
10 oa. 67 97. 0 126. If 21134, 2146.2 gal 242.5 
*. 7 68.97. 3 127. | 155, 3146.4 |{251 243. 5 
22, 9 69. 5117-5 128. o 139, 446. 7 | 52 244. 4 
03.2 70. $117. 7 129, © 187. 446. 9 | 5312445- 4 
23-4 71. 88. o 130. © 188.247. 1 541240» 4 
23. 6 72.8018. 131. 032 189. 2 7-4 | 5$51347-4 
93.9 73. 78. 5 131.9033 190. 043, 5%. 3 
34+ 1 74: 7148-7 132.9 191. 114749 501240: 3 
94, "75-0 19.0 3811339033 5 192 1 5259.3 
. | 76,6 19. 2 134,8 991193. 048.4059 251-2 
04. 9 57. 6119. 4 135.3 2004194. 9448. 6 60 252+2 
95.1 78. 6119. 7 136. 8 201195. 4. 8261/2 54. 2 
05.3 79, 509.9 137. 7 02 8 940-1 62254, 
Og. 6 80, 5120. 2 133.7 49+ 3 9 2.55. 1| 6g 
25. N $1, 5120. 4 13%. 7 44197+ $149» 6 * 256, 1 
v0. 1 o81257- 3 
96. 3 253.0 
86. 6 0 
06. 8 & os 
07. o 69; 260, 9063 
97 « I} 76 261, 9 |4 
40. 5 270 adn, 9 
07+ 8 741263. 8] 
08, o 73 264,8 
98.3 7412658 
ob. ; 751266. 8 
58.7 78 267.7 
log. o 771268. 7 
09. 2 789269. 7 
99.3 791270. 6 
L. 22.7 0 271. 6 / 
3. 8 57 2810272. 6 
10. 2 834273. 5 
41. 70 · 4 99-9 5-0 831274 5 
10» 7} 100. $2 5 3} 117: 31 54+ 4} 2412255 $ 
10, 9 01. 905. 5 218. 3f$4- Eels 
11.2 192+ 825-8 219, 254,9 SN 
11+ 4 071404. 26.0 220, 2/55. 2, 278.4 
11.7 104. 8026.2 221.266.411 881794 
11. 9 ogg. 76. 5 233.1068. Us, 25G. 49 
12.2 106. 726. 71} 243i 115859 174 
12+ 4 199: 77. 0 224.166. 1 9 25404 
108. 67. 2 22 5+ © 5b. 4 94(283ʃ8 
109. 6127. 5 226, f 56. 0 94} 2 $4.4 
110.627. 7 127. 056.9 94485. 
| 111. 6627.9 228.0057. 1 966 
114. 6028. 2 128.957. 3 g6j2 $41 
173. 28. 4 229.957. 697288. 
114. 28.7 230. 957. 8 98/219. 17 
1911.48. 9 231, 8068. 11]: 99} 290.0545 
; 116. * 232. 72 3 Neon,; 
Lat. Dia D 1 Lat T1 Le 
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Difference of Latitude and Departure for 1 £ Point, 


B Lat. Dep. Diff Lat. [Dep. Diſt] Lat. | Dep.\|Diſ Lat. (Dep. Did] Lat. 
11. cos, 3 61] 58.417, 7211. Bf g5. 128141 73, 2452 5241230. 659. 
a ot. o. 6 62] 59. 3/18. of} 221116. 8035.4] 8:1174. 262.8 42 1231.6 
3192. o. 9 63] 60. 2118. 3} 231117. 7135+ 71} 8375-15351 431232 $ 
4103. o. 2 64] 61.2118. 6 24/118. 736. off 84/176. 153.41 441233+- 5 
5j04. SJ. 5 65} 62. 28.9 25/119. 6136. 30 $51477-0153-7Þ 451234: 5 
. $105. 71. 7 66} 63. 219. 1 26 11 961278. 053-91 462354 
2188. 7173-6 G7] 64. 1119. aff 2721. 5136. 8 87/79. 064. 2 47236. 4 
i Abe 6865. 179.7 281129: 7. 17] 8829.94. 5 48/237·3 
9%. 6%. 6 69] 66. 020. off 29/123. 537. 4 89180. 964. 8 49238. 3 
Jose. es. gif 7of 67. clo. 3 300124. 437. „ 9081. 866. 1 50239. 2 
7778 557.2 77 677 970, 611311125. 4138 7911 N 5 Jr [240.2 |72, 
„55. 7 , 6f}1 3 . 4138. 00910182. 8155.4 [1251 [24 
1211. $103. 5 72] 68. 820. 9 321126. 3/38. 3 9283.75 
IIR. 4103. 81] 73] 69. gfz1. 2 341827. 3138. 6 9311 84. 7 
e 74 70. lz 1. 5 34/128. 238.9 94118 5.7 
4. 4194. 47g. $j2r. 8 3529. 2039. 2 950186. 6 
16/15. 314. bff 7% 72. 7122. o 36/30. 239. 4 90/187. 6 
ie, 3194+ 9 773.12. 3 3737. 1039.7 97088. 5 
zig. L. 7 74+ 6/22. 6 33/132. 1140.0} 9831189. 5 
| 5918. 206. 879 a. off 39/133. 2140+ 3 99¼799˙4 
20019. 105. vo} 76, 6123.2) 401134. 0j40. 6200191. 4 
24120. 1106. 1 81] 77. faz. 514134. 9140. 9 2010192. 4 
232121. 1106. 40 8: 7.874“ 420135. 941. 2 193.3 
j 23/22+ 0196.71] 83] 79-4124. 1 4311 36. 941 194. 3 
24/33 0107.0 '84j $0. 4124. 40 4411 37+ 3j41- 195. 2 
263.907. 3 28 81. 3124. 7 45/138. 8042. 1 196. 2 
264. 9%. N 50 $2. 304. 9 4539. 742.3 197. 1 
27/25, $107. 87 83. 3125. 2 471140- 7142+ 6 198. 1 
| 23126, 808. f 88 $4. 2 5. | 4$[141. 6142.9 199. 1 
297. 808. 4 89 ae 218 '8 491142. 6143. 2 09200. o 
10“. 7108, 2 88.16. 1 89143 5143-5 201. 006 
39, 7109, off 91] 87. 1126. 4457144. 5j43- 8110201. 9% 
dae £1993 £93 88. 0/26. 7} 52114 64. 121202. 951 
| 133/31, 6 9.6 93 $9: 0[27. off 531146: 4144 4 203. 8461 
 34{32> 3j09- 9 941-90. ola. 3 541147+ 4144-71} 144204. 8062. 1 
T:35{39Þ $110; 21} g5! 90. 57. 6 55/1148. 345. 0 151205. 8162.4 
| '35124. 5/10..4!} 96} 97. 9/27. 8 561149. 345. 2 76/200. 762.6 
1$7135- 4119. 71] 97] 92-$jz8. 1 87 150+ 3145-5 171207. 762. 9 
3936. 41. 0 " 98 93. 8128: 4 58/151. 2/45. $1] 25j2c8. 6163. 2 
39 37: 5111 99 94,728. 57 39132. 2/46. 1 191209. 6 
209138311. nee $5. 7129.cf} 601 53. 2146. 4% 202 10. 
4 4r $9: 211.9 107 96. 7129.3 767134 Had: 7 221/211. 5 
. - 4 42149, 2512. 2 02 97. 6129-6 bat gg. o 22412. 5 
es. es 98. 6/29. of} 6431156. 0 231213-4 
. | -4414% 85 8 4 99. 530. x | 64/156. 9 24}214. 4 
258: e ogft 00. 53 6517-9 5115.3 
ene ee. 430. 7 66/158. 9 260216. 3 
e 0f13.6 es. 4/31. of 67/1 59.8 271217. 2 
© 48185. 9113-9 08/103. 4 11. 30 680760. 8 281218. 
6. 9 es. 3011.60 69/161. 7149 249. 2 
bo W 19105. 3144-9 7162. 2 . 
D "4 $2745. $114. $1} 06. 2];2. 271/163. 2322 1 
1 8 19 120,212. 727646 3212. 
31. 7515. 4 141108. 132. &f 731165. 6 123. o 
: 5451.75. 7 1409. 1 33+ 7466. 5 123.9 
35. 6116, off 15}110, 113344} 75/167. 5 224-9 
"$6153. £116. 2 101. £33. 6ff 7068. 4 1225-9 
1 82154-5146. 5 271132. 003.9 77 169.4 226. 5 [68. 
1 $3455; 5106, 8 7812 9134. 2} 78/0. 3 ont 6: 39. 
8 8956, 37 19/13. 4 5 79077. 228. 769. 
I + So[57. af17- aff 2c{114. 1. 8] $0j172. 3 1129.75. 
Bü {Diu Dep, | Lat. [Dif] Dep. | L. Dep. 
2 | * eee. 


Difference df Latitade and Departure for 1 Poikts. 


| Lat. Dep. Dia Lat. | Dep. Dit ' Lat, 
1 (oo. 900. 3 81 57+ 4120. 50121 226 
| 2 lor. 900, 71] 62]. 58. 4 a0. gi] 122 227. 8 
3 j02. Son. 63]. 59+ 3121-2} 124 128. 8 
4 03. Kor. 3 64] 60. 3028. 6124 229. 7 
04. 201. 7 65/61. 21.9125 230. 
: og, 6102, of 66] 62.1122, 2) 126 231; 
7 b 692-4 67 03+ 1122, 60127 232. 5 
$ oy. Slos. 7 68] 64-0j22. 9128 233.5 
{ 9-108. 5j93- off 69 65-3. 29 234. 
| 19 199-4193: 4 701 55-9 23. 6 120}122» 4 23544 
it 1. 43.7 71 66.8123. 9/131 236.3 
12 1. 3104+ ON 73 67. 824. 2 132 21753 
13 18. 200. 4 73] C8. $124. 13; b 238.2 
14 13. 0. 7 7 5974. 34 „32843950 
15 [14+ 15-1 95]. 7%. 30135 7 240. 10 8. 8 
| 16 13+ 4095-4 976] 71-6125. 61] x36 -Q Dt 86. 2 
1-27 1199125» 7 77] 77+ 51255 91] 137) 66. 3 242.0} $6, 6 
4 18 fi. ob. 1 9281 73+ 4126. 30138 66. 7 242-94 86. 8 0 
19 7. 96. 40 79 7446. 6139 67. © 243. 87. 
20 18. 88.2 80 75- 3126. 9140 67. 4 2201244-5} 87. 6 
"21 19. $107. 1 11 76. 37. 30141 262. 71 2611245-7] $7.9 
. 22 30. 7157-4 82 77+ 2127. off 142 , o 2621240. 71 88. — 
231. 717+ 7 83 78.1128. © 143 38. 4 2630247. 6 88. 6 
24 2.6 os. 1 $4] 79- 1128, 3 1441135. 1168.7 264/248. 6 $8. 0 
25 23- 512978 85 80. 028. 6 145 130. ” 69. 0 265}249« 5 89. 
| 26 [24+ 5125-8} $6 29. 1451130 5 My 2 206/194+ 9j69- 4 126602 5044] 89. 
127 25. 4199- 1 87 51.929. 147 138.4493 $1,207 194. 9j0g- 7 267 251. 39. . 
28 26. 409. 4 $8]. 82. 89. 648/739. 349-8208095. ${70. 1 26852. 1 98 3 
29 27. 3199- $ 80 $3. 8030. 0 e. 3162-2 209 19 870. 4 269233•3 90. 5 
30 28, 2 10. 1 gc: 84. 7 30. 31] 150] 47+ 2150. 5 2101197- 7170. 7 379|354- 2 2] 90. 9 
31 210. 41} 91 $5. 7/30. 6 151 142. 250. 9 211198.7 1. 271 55-—◻⁴c—ᷓ0 91,3 
} 32 139. 101. 8 g2 86. 6/21. off 1520143. 2/51. 212019 6/71. 4 27238. 1 9146 
33 [3J3« 1} *7- Ih 93 87. 613. 3 e53/144+0[$1+ fl 213. 517 f. 7 273/257: <f 9179 , 
«| 34 [32-e[*7- 5 94 88. 5131. 7 154|145- © $1.91] 214201 5a, 41] 2741258 <| 92s 
1] 35 133- 0] 31+ bi} g5 89. 4/32 off x5 145- 252. 218202. 4/724 4 275/258. 93:6] 
36 133+ 9412+ #1] g6| 99+ 4132. 3 * 146. 9/52. 521603. 41732. 71} 276/32 59. Lone 
37 434+ 8112+ f 99] 34.22.7704. H. 1g 12. 1 488.8 87/3 
| 33 135+ $] 12+ 93} 92+ 3133+ © 158 148. $153. 9 2181205. 253-4 278461. 71 93:64 
39 36. 7131 $9] 93+ 2133-3 9129. 536021906. 217 3. 8 22962. 90% 
42 137: 7143- Shao} 28222132: 74 160]! 24 2E . of 944 3 
41 38. 6]13- fee $5+ 7134- 161 Te 221/208; 7174. 4 2% 11464. 0f 9446} 
42 39. o(14-1 ba $4 0144-41] 162|152- 5/54. 622209. 0174. 8 28212655 fe 
43 «<|1$- SHro7; 
44 t. 41 eg 97+ 9: 


© 

: 

„71630153. 5154. 922310. % 5. 1 2834260. 

664/154. $512 2241219. 9/75. 40 2841267. 

$1} 16513 $5+- 335. © 2281187 « $|] 285]265. 

| 46 143-315-5106] 99* 7135- 71] 1606 AA za ttz. $[76, 286/269. 3} 96-30 | + 

- 1/47 [44+ 3]'$+ $107 1909+ P136. off x671157-2 J 

48 5-218. 208001. 7136, 47680738. 16. 60022802147 

49 46. 1 16. 5/002. 736. 7) 169/159» 1136. gf} 229]215-6[77. 3 | a8gf272-" 

50 47. 116. 119% . © | 170] 160. 1 57+ 31] 230 116. 5177. 51} 290 273+©1,9 
erer. 161, 7 6 231021, 5{77. $1] 2911274. gSe 

172161. $7. 911232 218.4 73.10 2921274. i 


4 
7 A 
: 162. 9158. 4} 2331239- 4178+ $1] 29313 75n 00 $94.29} 
4 163, 858. 6} 224 [220- 38. 8 294/76, 9960, 
| $5 61.8018. 50115 108.338.717 164. 858. 91} 23 $ja21- 3129-1 4 ve #1: 99: ' 41." 
a 
4 
7 
1 
4 


= 
— 
— 
* 
» 
» 
2 
1 
to 
oO 
a 


176/105, 2159+ 3 99-7 
177 166. 6 59+ 6f1' 237 [323+-2179, 297 St 2 6t- 


it< 
— 
2 


178 167, loo. o | | 
179/168. 3060. | 239142 5. 6)80. 5 299 (251. $[190% pF 


| 

224- 1/80, 2 298|280, | 

180169. 5160. 6 245 1220. C 80. 8 21214. 1 2 
* 


0.4 


DD 


A "Fo | | 5 Points. 
— — — ——————— — — = 


RN 


Dicfetence df Latitude und Departure for 2. Point. 
t. — Diſt) Lac. | Dep. ||Uitt] Lit. Dep. Dick Lat. Eb it} Lat. 
95. 51 $6.4 23. $j1213jOf1, 8/46. 3 32 „42s. 7 
\ |! G24 Na 22112, 66. 7 820c68. 20. „ 423. 6 
| 1 6 / 58. 2/24. 1 22 33/189. 1%. 6 41/4. 5 
$]| 64 2 IRA. 5 24% 14. 6%. ö 54% 7. oy. 4 44022 5. 
eis. 1. 9% 23}r15. 47. S 8 . 9 %o. A g5|2r6. 
ee 65. ofz.5.4 16618. 448. 86 171. 971.5 a; 227. 3 
'S 5 2 Sr. 9125. 6} 221. 3548. 6) 87/1. 9%. 6% 4728. 2 
es 62. 8½ 6. 6% 25}r18. 3049. 0 880773. %. 0 48 229. 11 
| 663. 8/26. 4 29179. %% 4 $91174.'6/72./3}} 49/30. 
e. 23%. 19-8 260175. 672. 7 E. e 
| 714 ©5. 7. 2 1182. — 11916. 5/73. 15 231.9 
„6 72} 66. $127- a jm 50. 5 941177. 4%. 5 F123; $1 
ö . 5127.29] 33/2. 9150. % 93/198. 42.2 $3/223- $1 
41[ 74] 8. 48. 3 34/23. 83 7. 30 941179. 2/74." ARA. 71 
: 71 7.51 6. 8. 2 351124. 7151. 7 95/180; 2 2 9 55133. 
1 76 70.429. ni e. 752. 0 9 181. 176.00 be 236. 
„177. 9. 500 37126. 652. 4 97 182. © 75 I. 5737.5 
* 8. 9 78 72. 19. % 6127. f. 80 980182. 58123874" 
e- rag. 483. 2 89/783. 9175-2} 5939.3 
b. 80 73.938. 401129. . %s 184. 28. 65 240. 2 
* . 8131. 0/141 (140. $4. © 2611185. 7776. 9610261. 1 
3 s 87. 4 42/181. 454. 3 . bafz ga. 1 
$ $4 334 76.9131 8 43/132. 1054. 5} 04)187. 6 7.70 63[243- 0 
= 09.27 $41 77. 6137. 0 44 133. 455.1} $8{r88. 5178. 11 643.9 
| 9.618 5 78.5132 5 4511 $4. 455. 5} oc 394/83 651244. 8 
| no-oll-56} 79.5139. 9% 46/129. 9/55.) 06/190. 3/78. 80 66245. 84 
wo41 $71 -80.4133- 3}, 4511 35 $156, 31} 65/191. 3079-20) 651246. 7 
- 10, 7 33] 81. $/33- 7 48/36. 5156. of 192. [79-61] bs 247.6 
2. 5 89 82. 2/34. 1] 49/137. 7157. % 09/193. 1/40. off 65/248. 5! 
buy. eo 83. $0138. 57, ' 19/194. cf$0.14 _4o[249-5 
11.9 152/159. 882-8017 2 dſfap 150. 4 | 
i94irs. 5 5210, 458.2 12/195. 681. 0 7851. 
; 9. Zu. 6 5341.48. 6 t 3/19b. #[81. 5 7352.2 
+ $4453-4{ 13. 0 54164. 3068.9 181197: 7087.9 741253; 
$5193 $/r3-4 543. 21$9- 31] 198.682. 30 7,84. 2 
187. 73.8 $61144+ 9. 16 99s. 76255. 0 
| | 35134+ 2/14. / $71145: 1160, 111191200. 5%. 771255. y 
: N 18 38. 114. + 58 146. obo. 5 1801.43. 4 78 5b. 9 
1916. 0/74. 9 59146. 9/60. 90 190: 3183. 8 79h55. 8 
; e Setz. 8/61, 2)| 25/204. 3, % 286.2 
: 2 | 4137.97.57 16148. 8067. 6% 204. 284. 6 Tr 259.6 
es. 52 6249.76. 0 22/2vs. 1085. % 4/260. 6 
| 43139-7116. 631 50 6162. 4/ 2300. of8$.z}} 1 261. 8 
N 44. 6½6. 6408. 5 51.8 24 209+ ofS 5 7 8 262.4 
- 45047. este. * 65/183. 5063. 1 25/207.'9f8d. if} $1263. 4 
| ö: $15. 65/135. 4/63. 5 26/409. 3 2 Lö 
1 471. 4118, 6511 $4: 3163. 9 2709.76. % 8765. 2 
| "£14 28144-4118. Ses g 2164.3 | 28/210. 787. 3 88266. x 
| 40K 3- 58. 60 12 1194-7 29116 7. 6 89 157. 
2 Ze 
8 777 179. 5 177158. ofs 5. 4230213. 4/58, 419168. 
1468. 9. 72 188.9 3.8 1414. 48.5 92/2465, 
45 9.00. 4 7311596 B 56:2] 33/215 $195 20 9370 
$4\49- $120. 7 74 f60, 8066. 6, 34/210: 2/99. b 941771. 
| 3650, $11.0 78761 7167. 0 17 1139-9) 58027 
1 56157. 7 4 751162. 6 99-4 364 » C go. 311 96 273 
. $57 $2-2 8 77163. 8 7% 3719.09.36 97ʃ74 
: 58 $3- | 24 78 164 $168. 1 3b|a19. olyr. 1} 98 275 
- 59 4.22. 6 796. 468. $ 39 720. 8091. 5 [99 276 
75 '$5-4 6 801166. 4168. %% 40 (221. 7131» 0] 40012 77, 
— — — — — — ca — 
Fed Des Der. Le Pi o Dry Dep, 


T7 


Difference of Latitude and Departure for 21 Points. 


Dift | Lat. Lep. 255 Lat. Dep. Dift] Lat. | Dep. [Dit] Lat. [Do. [Dif Lat. | Dep. 
100. 9 00. 4 64] 35. 126. 121109. 4] 51. 711181} 163.6] 77: 4 24 1/217. 8/103+ © 
2 01. 8] 00. 9]] 62] 56. 026. 5 22| 110. 3152. 2 $2| 164.5] 77.8 42/219. 717953 $ 
312. 7. 31} 63] 57· 026.9 231. 282-6 83165. 4 78. 21 giſz1g. 6193-9 
4103. 01. 7 64] 57.927. 424112. 1053.0 84/166. 2} 78. 7 44/220. 1%. 3 
504. 502. 1 65] 58.82.80 25113. 0 53.51] 85! 167.2} 79. 221.4048 
505. 4002. 6 66] 58. 728. 2 2613.9 33.51] 88768. 0 79. 5 4105. 2 
7 |06.3] 03.0} 67] 0. 8. 6 27114. 84. 3 87169. 0 $9.0 3.6 
$107-21 03-41] 658] 6159.1 28115. 75 788169. 9 4 0 
9108. 103. 8 69] 62.429. 5 29 116.655. 2 89770. 8] 80. . 
re | 99-0 4-31} 70] 63-3129. 9f]. 20] 117. 5} 55-51} (717 — 
11 09. 9 og. 77 64. 2 30. 431118. 4056. 02. 0 107. 3 
12 10. 8. 172 2 30. 8 32119. 356. 492173. 6 107. 8 
131. 805. 6 73] 66. 031. 2 33120. 256.9 9374. 5 20. 2 
14 12.7 06. A 74 66.9 31.6 34 | 121»-1| $7.31} 94 [175-4 '6 
1513. 606. 4 75 17. 32.1 35| 122-0| 57.7} 951176. 3 0 
16 | 14+ 5] 06, SN 76 68. 732. 5 36 I22.9| 58.2} 96[177.2 109. 5 
19115-4107. 3] 77 69.6 32.9 37123. 858. 9778.1 199.9 
18116. 3] 07.7 78] 70. 533.4 38124. 759. 0 9879.0 110. 3 
19]17-2]08.1 79, 71- 4133-5 39125. 6 59. 4 991179. 9 110.7 
20 18. 1 08.6 80% 72. 334.2 40| 126. 5] f. 9 %a 182.8 2 
2119. 00g. 0 8 73. 234.6141122. 450. 30 | 181.7 9111.6 
22119. 909. 4 $2] 74.135. 1 42128. 4/60. 7 o2 182. 6 812. o 
2320. 809. 8] $3] 75.035 5 43129. 361. 1 03183. 5 7112. 5 
2421.7 10. 3 84] 75.9[35+ 91} 44/30. 261.6 04] 134.4 66772. 9 
2522. 6 10. 7 85 76.830. 3 45131. 162. 0 off. 3 513.3 
2623.511186 77.7 36. 8 46 132. o 62.4 06 185.2 4113.7 
2724. 411. 5] 87] 78. 637. 2 47132. 962.9 o7|187.1| 83. ; 31142 
2825.3 12. 5 88] 79. 637-6 48133. 8163. 3 08188. 00 $8. 214.6 
29 28.212. f 89 8e. 538.1 4134.63. 729188. 89.4 A 
30 22.112. 80 90 87.438. 5 5% 135.664. 1 1189. 6 89. 5} „ee 
3728.0 13. 391 82. 338.9171136. 564.6277 TH 
3228. 913. 7 92] 83. 239 3 52| 137-4] 65.0 12 
33129. 814. 1 93] 84. 139-8 53] 13% 3065.4 13 
3430. 714.5 94} 85. o- 2 541 139: 2| 65, 80 24 
353.615. 95} 85. 9. 6 5540. 1066. 3 CO 
3632. 515. 90 86. 841. o 50141. 066.715 
37 [33-4] 15-51} 97] 87.77. 5 $7] 4.97 112 
338134-4| 16.2 98 88.647. 9 58142. 867. 60 18 
39 35˙3 16. 7 99] 89. 542. 3 59 143-768. O0ʃ 19 
40 | 30. 2 | 17. 1 90. 4 42. 8 6144. 6163.4 20 
14137-1780 91. 343.2161145. 568. 882. 
421K. 0] 15.0f| 02] 92. 43.6 62/146. 469, 33} 24 
43] 38-9] 18. 4 oy 93-1 [44+ Of] 643] 147+ 3} 69.7% 23 
44 | 39-5 18.8} 04] 94-0 144-5]} 64] 148-2] 750.2)f 24 
4540. 7] 19. 205 94.9 [144+ 9 | 6 149» 1 26,6025 
4644,19. 71] 06 ' 95.3 [45-3}] 664150, © * 2 
47] 42+ 5| 20-11} 86.7 45.5 67 15. 07427 
4%] 43-4| 20. 5j] 08] 97. 646. 2 62 151-9] p18 28 
49 | 44+ 3] 21-01] 094 8. 5 46. 6 69| 152. 872,3 29 
50|45-2|31-4\| 10] 99-4147-0\f 70[ 153-71 72+711.30 
5146. 121.8100. 347. 5 1711184˙ 6 73-11j241 
$2147.0]| 22.21] 12101, 2147-94} 721 155- $173. $11 32 
33 47-9 22.71] 13] 102.1 42-3 73] 159.41 74. ON} 33 
534 | 48. 823.1014103. 048.7 741157. 3] 74-411 34 
$5149-7123-$\} 251103. 99-2 75/158. 274.8 35 
564 50. 623.9 16104. 849-6 761159. 1175.31] 36 
$7] 51-51 24-4} t7}105.$[50.0f} 77160. 076.737 
$3] 52.4| 24.81] 284 166, >| 50,5 || 78|160.9]76.11] 38 
$91 53- 3{ 25-21} 9} 107. 6] 5049 / 79| 161.5} 76.51} 39 
_boſ 54-21 25-7} 201108, 5 2 | So 162.7 77. 01| 40 
Dit} Dep. | Lat. Bi Dep. | Lat. Fial Dep.” Lt. Da 
2 | B b 


——— 2 me ST 


- 


1 a 


Difference of Latitude and Departure for 2 Points. 


3 


Lat | Dep. || Diſt], Lat. Vep. Diſt; Lat. Dep. Dit Lat, Dep. Dig Lat. | Dep 
” 00.9100. 5 61] 53. 828. 721/106. 7] 57. cjr81 [159.6 $5. 31/241 212. 60113. 5 
2 [01.8]00,9]] 62] 54.729. 2] 221107. 6 57-5) 821160. 5 $5.8 421213.41114.0 
30. 6 01. 4 63] 55.629. 7 23] 108. 5| 58.01] 8361.4] 86. 2 43/214. 3/114. 5 
14 03. 501. 9 64] 55. 4/30. 2 24/109. 458. 4 $41162. 3] 86. 7 44215. 2115.6 
304. 40. 4 65] 52-330. 60 25] 120. 358.9 85/163. 2] 87. 2 45278. 1118.4 
605. 3102. 8 66 38.231. 10 260111. 059, 4 86/64. ] 87. 60 4621. 00115. 9 
7 cs. 2003. 67] 89.131. 60 27112. 159. 8 87164. 9 88. 1 4717. 91118.4 
$107. 1103. 68] 60.0] 33. 00 28] 112. 960. 3 88165. 5] 88. 6b} 48 218. 71116, 8 
9197. 904. 2 69 60. 9 32.50 29 113.8 60.8 894466. 7 89. 1 49 219. 6 1173 
10108.8|04. 7 70] 61.7] 33-01] 304.761. 31] 9% 67. 6] 8g. x 501220. 51117, 8 
=T! 99. 7105.2 || 71 62. 633. S[[ x34] 115.'5|61.7|}igr [168.5] 90. offz5i 221. 418. 3 
1 10. 605. 7 72] 63. 5339/0 321 116.4 62.274169. 3] 90. 5 521222. 4 118.7 
13. 606. 1 73 64. 44. 4 33] 117. 3162-71] g931170-2] 90. 9 531223. 1119. 2 
1418. 3006. 6 74] 65.3] 34-91] 340118. 263. 1 941171. 1 91. 4 5424. 00119. 7 
15113. 2 o. 1 75] 66. 235. 30 3519. 1063. 6% g5[172.of 97.9 551224. 9/120. 1 
1614. 20%. 5 7% 6. 035: 8 36/120. 64 1 96[172.9] 92. 4 56 22 f. 80120. 6 
125. o oB. o 77 67.9] 36-31] 37] 120. 864. 5 97173. 8 92.80 57226. 721.1 
1876.08. 5 78 68.8 36. /] 3811.65. 0 9874.6 93-31] 5827. 621.6 
15/16. 809. % 79 69.737. 20 39122. 665. 5 99 75. 5] 93. 8 551228. 4122. 0 
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Difference of Latitude and Departure for Degrees. 


i | Lat | Dep. Din Lat. Dep. Viſt Lat. 7 Dep. [Dit Lat, Dep. [Diſt Lat. 
- x flott. oo. 1 61] 60. 50%. 4 121 120, 1 14. 7 [| 181 779. 6 22.0 144236. 2 
Y 2.2. 00. 2 62 * 074 5 221211149 8188. 622. 2 4440, 
3103. O0. 4 63] 62. 5107-7 23] 17 1187 $3| 181, 6| 22: 3 640. 24 
- 4494-9} 05 64 | 63. 5197-8 123.1415» 14] Sg] 182.6] 22. 4 44 — 
34e. e 5 64. 5167+ gf) 25] 124; 115. 24] 85183. 6122. 48. 

6 6. . 7 66 65. 5 08, o 2645.101530 6846227 244» 4 | 

7 | <6. 9199+ 9% 67] 66, 3/08. 2 27| 126.0] 15- 5 87185-6122, 6 4712451 
. $107, 91. 0 68] 67, 5|08, 31} 28| 127,0] 15-61] 88] 186.6} 32. gff 48|249+1 

9 108. 9101.1] 69] 68. 5/08. 4 29 128-0 15+ 74] 594 387-6] 23. of 49 247» 1 
(119429: 9122-201 70 69. 5198. 5\| 3<|129-0|35-3|| 99} 188.61 23- 88. 
110. 91. 3 71 70. 5 98. 611131 130.016. 797 785. 6 23.325124. 1 
12 11.91. 3 72þ71. 5408-31} 3213.06, 9279.63. 58.1 
13112˙9 01. 8 73] 72+, 5198. gif 331 132.01 16.21] 93} 191-6123, SH 531561. 
14 3. 901. 7 74} 73+ 41 99-6 341133. 16. 3 97 1924. 23.6 34252. 1 
1514.91. 8 75} 744.4499- 1 35 134-0j16.4\] 95} 193- 5123-71} 5 * 
1615.91. 9 76).75-4199+3}} 36| 135-0 16.61] 96} 194. 5} 23-9} 561254 I 
17116. 9192-21} 77) 76-4 99441} 37] 136-0116-71] 97{ 195. 51 24-0f 57 25541; 
1812.92, 2 78] 77+4499- 5 38] 137-0| 16-51] 98495. 5124-3 5842508) 
1918.90. 3 79 78.409. 6% 39] 138-0} 16.91} 99] 197. 524. $9 1457-1 
29 [19- 9402+ 4\| 8o| 79-4199. 71] 49] 139-017. 141200] 198. 5124: 4 _boj258-1 
7725,71 6 57 80. 409.4139. 97. 201199. 524, 8261 239-0 
2221. 802. 7 $2} 81.411. 0 421 149-9 17-31] 02| 290. 5 24+ bff ba 1360.0 
23/22, 802. 8 $3] 82. 410. 1 43] 141-9} 17-4] 03{ 201. 54. 7} 63 [261-01 
2423. 802.9 $4] 83.410. 21] 44] 142.9 17:5} 0412025 24. 80 64 262.0 
25124. 8Joz. e 85“ 84.4010. 4 45] 143-91 17+7| % 203-5 |25-of 65263. 0 
26|25, 8103-2 80 85.4110. 51 4 144-917-534 204. 525, 65 [364-0 
27 |26, $103. 3|| 87 86. 3110. 6 47] 145.9]17-9]] 07] 205-4125: 6265.0 
28|27. $]03-4|] 88 21 10. 3 480146. 98. o/ os 206. 425, 3 68266. 0 
2928.8 93+ 5 | 89 88. 3010. 8 49| 147-9] 13-3 | 09|207.4|25- 4f 694367-0 
30 29,8082 9-3. 5018.9 . 10 208.426 2 
3130. 8103.8] gr] yo. 4.51149. 918. 4/1209. 425. 7271 [369-0 
3231. 803.9 92 91. 31. 2 52/150. 918. 5 12210. 425. J 72 1370.0 
3332.8] 9392 3. 3 835.98. 6 13] 211.4] 25+ gf} 731374-0 
34 3374.1 94 93.31.51 54 152-8 18.7 14212. 4126. 1 74 271.9 
3534.74.30 5 94.36 5505188. 9% 4613.46. 7672.9 
3513 «74 94-4] 96| 95. 3. 7 5654-819. % 16] 214-4 26- 3} 76 1373-9 
}- 37130. 7194-3} 97] 86. 3-8 $7) 155.8195 191 215-4} 26- 4 77137449 
32 37. 704. 6 9897. 31.9 $8 166.8 [19.2 1$|216.4}26- 5} 78 
39038. 704. 8 99 98.32.10 59/157-8119.41] 19] 417-426: 7} 19 
140 |39.7|<4-9 |] 100] 9g. 3} 12-2} 60158. 8529.55 20218. 426, $1.86 
*$1 J. 7 {05-9 j} 401flioa.2 ha. 31161 159.8427219. 3 | 26. 97 
42 41.7105-4| 02 [101.2] 12.4 |} 6:| 160. 819. 7 22{ 220. 3 |:27, of $2 
4114. 705-2 oz/102.2|12.5)} 63/164 81203. 8 23] 224. 327.20} $3 
44 143-7 05. 4 04103. 21. 7 64/162. 8 0. 0 24/222 3|27. 31 54 
45 144-.7195+ 5/1] og/loq 212. 8 65163. 820. 1 256223. 3. 4 3s 
464-7 ig. 212. {|| 66, 164.8|20. 2 261224- 3|27. 5} 3611 
47 149: 656. 7 07/106. 2|13-0 |} 67] 95. 223 27 B25 3127-0 87 
4847. s oz. 8 0${107,2} 1% 654 166, 720. 5 26226, 37. 0 88 
4948. 66. 0% 99103. 2 L3- 3, 69% 57. 7120, bf} 291227» 3427. 9 $9 
5040. 6 06. 1| 101109, 2 |13-4 |} 70163. 720 / 307 :23. 8. 0 go 
— — . — — — — — — — 
5150. 6 98.2171 110. 4113. 571169. 720. 831229. 2 | 8. 29 
5251. 66. 3 12/1135 717, 2c. 9 3235.3 28.3 92 
53 52.6106. 5 13/112, 213.8 75) 172.7|21-2/\þ 331 231. 3428.4} 93 
542.6106. 6% 14/113. 113. 9% 741172.7121, 2 341 232. 2428. 5 
55054. 606. „ 1514. 11% 751173-71214 31} 351 333-2 | 23. % 95 
5685-606. 816 Ls 14. 1 761174. 72,40 36] 234-2 | 28. f g6 
57156. 605.9 17/116, 114.2 771175. 7 | 28 6 374 235-2 (28: off 97 
$3]1$7.6j07-1]} 1$][127. 1124-41} 780176. 7421+ 71} 391 236. 2 | 29+ Sf} 98 
59] 38:6]07.2j] 19/118. 114. 5 79] 177. 7121-8} 391237-2 [29 21} 99 
5059. 6107.31] 10119. 1114-61] 80178. 71. 9% 40238 2 ee. 
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Difference of Latitude and Departure for 9 Degrees. 


but] Lt Uut lep. = Lat. at. [nt bat. 
101. 0e. 21 61 09. S{{ 121} 119. 5 178.8 3241238. o 
202. 000. 3 62 09. 7] 22120. 5 179. 8 561 4239. 0 
303. oo. 5 63 99.9 / 231121. 5 180. 7 Gi} 43 [249.0 
4 [04. 0100.6] 64] 63. 24 22. 5 181.7 844241. o 
$ 04. 9 00. 8 6 64. 210.3 251123 5 182. 91 441242. 0 
05.9 9 6 2 3 oF I24.- £ 183.7 146243. 0 
7 [o. 901. 1 67] 66. 210. 5, 2711254 184.7 21] 47 [244.0 
80. 901. 3 68 210. 60 28126. 4 | 177 4 481244. 9 
9 06. 91. 4 69] 8. 210. 8 29 127.4 186.729. % 49[245- 9 
100% 9% 06 7069.1 30128. 4 187.729. 7 50246. 9 
47 10. 9 71 1 131] 129-4 188.7 2511247. 9 3944 
] 12|11.9 72 .1 32| 13% 4 189. 6 521243. 9] 39. 
13 | 12. 73 1 33} 131-4 19046 33 |349- 9] 39+ 6 
| i413, 74 73-3 34] 132-4 193:6 541259. 9}39-:7 
1514.8 75 111. 35 133. 3 192.6 55125. 939. 9 
161.8 76 111. 361 134-3 193.6 36252. 9 40. 0 
1716. 8 771 7% 11385 37] 135-3 194.6 571253-$|40.2 
1817.8 78 « ©] 12, 381736. 3 195.6 581254. 840. 4 
1169118. 8 29 » ©] 12, 39] 337+ 3 96. 6 $3|255+-3]49. 5 
2519.8 8529. ns. 197. 5 bo 286. 840.3 
2120. 7 81 12. 7H 141} 139+ 3 195. 5 261257. 840. 3 
22121, 7 82 12,0 42/140. 3 199. 5 63258. 841. 
2422.70 83 13.0 4g} 141.2 200. 5 531259. 847. 
2423.7 84 13.13.10 A142. 2 201. 5 64260. 841. 3 
ws 14.7 85 13.3 45} 143-2 202. 5 651261,7|qr. 
2625.7 860 C4. 913.5 461 144-2 203. 5 66 262.7 
27 129.7 87 $5.9] 13-6 47| 145-2 204. 5 671263.7 
25 17.7 88 . 13.8 43 146. 2 205-4 68 264. 7 
2928. 600 89 7913.9 49] 147-2 290, 4 691265. 7 
3029. 6 90 . I4. 1 5O 148. 2 207.4 72 266, 
1130. 6] 94- 91 14.2 151/1491 208. 4 271 2-7 
1327.65. g2 14.4 52] 150.1 209. 4 72 | 393. 
33 | 32, 65.2 [ 93 4.5 53] 25141 210, 4 731*69. 6 
34 | 33. 6195+ 31] 94 14.7 5452.1 211.4 7427. 6 
35 34.605. 5 95 9 56} 153-1 202. 4 751271. 6 
36 53685. 96 «Of | 56| 154+1 213.3 761272. 6 
37. 5% 8/97 2 57] 155-3 214. 3 77 1373-6 
3837. 55.9 98 338156. 21.3 78274. 6 
39,038.54 99 178 116.3 9127•6 
40 30. 5 86. 3 10% „6% 50158. o 217.3 80 226.6 
41145. 5 0. 4101 5.866759. 4025. 218. 3 281277. 5 
4241. 5. % 02 7. o 621 100.0{2g.3 219.3 321378. 5 
43 |42. 56. 7 03101. 216. 1 63] 161.025. 5 229, 3 832795 
44 43.589. 9 O4 *7 3 64 162. © .6 221. 2 84 230, 3 
4 $4. 4 » © Og «7 - 4 65 163.0 8 222. 2 . 85 281. 5 
46 [45.4[97-2j] c6 7 66164. 020. 0 223. 235-1 $6 282. 5 
47 46. 40%. 4 07 7E. 7 67164. 926.1 224. 235-5 87 E83. 5 
4047.40 %. 5 es 106. 7 16. 9 68] 163.926. 3 28} 225. 2) 35-71} 88 [284-5 
1 49148. 4197-71] og[107-7| . o 69/6. 926.4 226.330 89/285. 4 
50 40. 4407-8 16 6. 70; t167:9|26. 6 227. 2 90 286.4 
5150. 48. 0111 65 1711168. 926.7 228. 2 91287. 
52 51.4008. 1 12 6 721169. 926. 9 229.1 921288. 4 
$3]$2. 3498-31] 131.6 7 42. 9437-1 30. 1 931239. 4 
54153-3108. 4 14 [152-8 741 171-9127-2 231.1 94 1290.4 
5584.38. 15/113.6 761 172.8}27.4 132. 9512917. 
5635.3 8. 816 .6 761173-8|27. 5 233. | 961292. 4 
57155. 3198.91} 17[115.6 77 1174-81277 234-1 97 1293+ 3 
5857. 3] 99. 181116. 8 78[175-8|27-$ 235.1 93 1294-3 
5959. 3 19 58 79176. 828. o 236. 1 9912953 
60 59. 3 20,118, 5 80 177. 828. 2 227.0 300 | 296. 
Dit | Dep Dit! Lep. Diſt) Dep Dep. Dil Dep. 


tor 81 Degrees; 
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Difference of J. atitude and Departure 


for 10 Degrees. 


4 


: 


Dic Lat. Dep. Did] Lat. Dep. |[Diſt | Lat. | Dep.j|Dift | Lat. Dep. Did Lat. Dep. 
1101. o. 2 624 60. 110. %% 21119. 221.0081178. 231.4241237. 3] 41.8 
202. 000. 3 62 61. 1 10. 822120. 121.2 8279.2 31. 6 42/238. 3 42. 

30g. 00. 5 63] 62. 0 10.9 231121, 11. 3 83180. 2 > 431239. 3 42.1 
403.9 o. 7 64] 63.011, 1 24122. 121.5 84/187. 231.9 44} 249. 3423 
504. 9 00. 9 95 ,o11.2\} 251123? 1121.71] 85/182, 32.10 45] 247. 3| 42-5 
605. 901. 0 65. 011. 4 26724. 121.80 86183. 2432. 3 46| 242. 3 62-7] 
7 lob. 90. 267 66,0]11.6|] 27|125.1} 22.01] 87 [134.2 32.4 47243. 2 42-8 
8 oy. 90. 4 68] 63.01. 828126. 122. 2 38185. 132.6 480244243. o 

ET: 01. 6 60 68.012. 0 291127. 022.4 89 188.225 49] 245- 2] 43-2 
100.8 71} 76 68.912. 1 30128. 0 22. 6 90187. 1 22 $9424 + 2143-4 
1110. 801.9 71] 69.9 12.331129. 22.791188. 1133. 1f|251] 247. 2143: 5 
121. 8 [o. 1 72 70. 912. 5 32130. 0 22.992189. 133.3 52 248: 443. 7 
13[12.5102. 3!) 73] 71.9122 3311310123. 1 93/199. 133.5 $31 749-2 43-9 
14/13. 803, 4 74| 72.9|12-$|| 34/732. 028,2 94|191-0133-6|| 54| 250-1} 44-0 

14.803. 6 75 73.93. 0 351132. 9} 23-41] 951193. 033. 55| 251-1] 44-2] 

15.8102. 8 76 74.8113-21] 361133. 9] 23-61] 96193. 0 34. of 56 252.1 4-4 
1716. 702.977 75. 8113-41} 371234 9 23-81] 97 1194-0 134-21] $7] 353+ 1] 44+ 
1877. 703. 1 53] 76. 813.5 38[135.9| 23.9 981195. 0 [34- 3/} $81 254- 1144-7 
19 118. 703.3 79] 977-$123-7 || 391130-9| 24.10 9919. 34.5 $9] 255-11 46-9 
20 [19.7|©3- 58e 78.8132 40j137.9] 24. 31/200 |197- 0 [34- 71] 60 256. 0145.1 
21120. 703. 6 81] 99, $114-© [[r41{\138.9] 24-4j|201|197. 9 34% 26102570045. 3 
22 |[21,7]03-$]] $2| 80. 814.2 42|139. $| 24+ 6 02|198. 935. 0 62258. 045.4 

2322. 7c. 0 83 8.7144 431140. 824.8003199. 9 [35-21] 63] 259-0[45.6 

2423.60. 2 84] 82.714. 6 44|141.$] 25. 0 04 }200. 9 [35- 4]] 64] 250, 045. 8 

..25 [24+ 6104+ 31] 85] 83.7147 451142.8]25.11| 05|201.9 [35-51] 65] 261.0146. o 
2626. 604. 5 86| 84.7.9 4143-825. 31] 06202. 9 35. 7 66 262.0146. 1 
a7 126. 604. 7 87 85.775. 1 47.1144. 8| 25. 5 07 [203-9 [35- 9 67] 262.9146. 3 
a$127. 6104-9] 88] 86.7|15-31] 48[145,7| 25-71] 08]2c4.9 36. 1 68] 263. 9] 46. 
2% 128.6195-0!| 89 87. 615,4 49 146.25. 8 09205. 836, 20 69 264.9 8:7 
30 |49. [C. 21] go| 83.68% 5142.7 26. 0|| 10120 +8136. 4 70265. 946. 8 
713.505. 4 91 89.616. 877148. 726. 211207. 830. 671266. 9 47. 

3231. 5105. 5 92| 90. 6 16. © 52149. 7 26.4 12208. 836. 8 72267. 9 

33 132. 5195-71] 93 91. 6 16.1 531150. 7 26. 5 13 209. 8 36.9 N 73 268. 9 
433-306. 9 94} 92.6136. 3 54/151. 726. 7 14/210. 73% 1 74| 269.8 
45134. 6. 1 95 93.6 16. 5 551152. 6 26.915211. 737.3075 270.8 
363, 66. 2 96] 94. 516. % 3653.627176 212.737. 570/71. 8 
728.466. 4 97] 56.8 5784. % 7212213. 7137-6} 771 272-8 
331937-4106.61]} 8 98.57. 0 580758. 66 2740/182147 7.878273. 8 
39 3. 46. 8 90 97. 37.2 39156. 627. 60792156. 7 38. 00 79] 274-8 
eee 93. N. é 2 20}216. 7 (38: 11] 30| 275-7 
$1 149. 40%. 10 99.5117 5/1161} 158.6} 27-9221 [237.6138. 381276. 7 
43 143-4107. 3 02 700, 417. 7 62169. 5 28. 1 22218. 638. 30 82/277. 7 
43 142- 30. 5 310. 417.9 6360. 3028. 3 23219. 638.7 83} 278. 7 
43.5 07. 6 04103. 418 64/167. 5 28.41] 24 |220: 638. 8 $4] 279-7 
44-.3197.8 5103.4 18. 2 65/162. 528.6025221. 639. oj} 85/280. 7 
4545. 308. of o 104.4) 18: 4 68103. 28. 8026422. 639. 2 86281. 6 
47 6. 308. 1 005; 418. 6 67164. 5 29.0 27123. 539. 4 $7] 282. 6 
47. 3. 30 08105. 418.7 68 1165-4 29. 1 2642245 39. 5 $8] 283. 6 
| 49 [4823 {08.51}! og} 107. 3118. 9 69166. 429.3 2922. 539. 7 89] 254. 6 
$2149- 2 ob. 7 2010. 319.1 7c [167.4 | 29- / 30/226. 539. 9]| go| 285.6 
5188. 2 O. 11169. 3] 19. 2/173] 168. 4| 29: 731227. 5 [40. 1 291] 256. 6 
$2151, 2 og. 0 1210. 319. 4 72] 159. 4 29. $1] 432228. 540. 2 92287. 6 
$3152. 209. 2 1. 3| 19-64] 73170. 40 30. 0 331229. 5 40. 4 93] 288. 5 
4. 09. 4 146/112. 319. 8 7471. 30. 2 341230. 4. 6 94] 289. 5 
$50 54-2 09. 5] 151113. 3129-9 \751973-3 39. 311-35 [233+ 4 [40+ 7 95] 290+ 5 
6155-2109, 71} 26|134.-2120:21} 73. 330. 5 36232. 440. 9 96] 291. 5 
$74 56. 270g. 9 71. 2120, 3]] 771174 3] 39-71] 374233- 4 [41+ 1]} 97] 292+ 5 
$84 57-8110. 3/} 18} 116.2 |26.5173| 175; 21 5.9 338 [234-4 143+ 3]| 951 293-5 
59 58. 110. 219 1 . 791176. 3 31.0 391235-4 [41-4|] 99 294- $ 
_$0} 59-1140. 4} 20|118.2|20.5 $80] 177. 30 t. : 40236. 441. 6/300] 295. 4 
[DIR] Dep-1 Lat. hDi&| Dep. | Lat. [Dit] Dep. | Lat./[Diſt} Dep. L. nal Dep | 
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for go Degrees. 


Difference of Latitude and Departure for 11 Degrees. 


[Di, Lat. | Dep. [[Dift | Lat. Dep.] Diſt| Lat. | Dep. Dia Lat. | Dep. Lin] Lat. | Dep. 
1101. 0 oo. 20 63] 59 911. 621118. 8] 24, 11] 181] 177. 7] 34+ 511241 | 236.6] 40.0 
210. 0 oo. 4 62] 60. 911. 8 22119. 823. 30] 82178. 6 34. 7 42 | 237. 5] 46. 2 
3102. 9 oo. 6 63] 61. 812. % 23120, 723. 5 83/179.6] 34-91] 43238. 546.4 
4103. 9 |00. 8 64 62. 812.20 24/21. 723.7 84/18 6035, 4239. 5] 46.6 

04. 901. 0 63] 63. 82.4 2510122. 723.9 85/18. 6/35. 3 45 | 240. 5] 46.7 
z og. 901 1 66 64. 812. 6 26123. 724. % $5] 182.6] 35. 5 46 [241.5] 47.0 
7100. 901.3 67] 65. 81. 80 25/124. 7124.2|| 87] 183.6] 35: 7 47 | 242. 5} 47-1 
8]97-9|or-$|| 68] 66. 713. [ 2812.64. 4 83] 154. 5] 35-91} 48 [243-41 47+ 3 
9 |98-8[01-7]] 69 67. 7113-2) 29 126. 624.6 89185. 51 39.11} 49 | 244-4] 47+ 5 
10 09-8 01.9 70; 68.7 13-4 30|127.6 24.8 _9o 186.5] 36. 3 50 245-4| 47-7 

711 10.8 02. 171] 69.713. 50131 128. 625. 0191187. 5 36. 4% 1246. 4 47.9 
1211. 802. 3 72 70. 713-7 32129. 625. 2 92/188. 51 36.61} 52 [247-4] 48.5 
1312.8 02. 57377213. 9 31/730. 625.40 93 189. 4 36. 8 53248. 3] 48. 3 
14113. 702. 774 72. 614. 1 34131. 525.6 94/90. 4. % 54 [249+ 3] 48. 5 
15114. 702. 975 73- 6114-3 35 132. 525. 8 951191. 437. 2 $5 [250+ 3148. 7 
16115. 703. 176 74.64. 5 36733. 5 25-9 g96| 192.437. 4/ $6 [251-31 48.8 
17 t6. 703. 2 77| 75: 6114-71] 37734. 526. 1 97] 193-4] 37-6] 57 [253-3] 49. © 
18117. 703. 4078 76-6] 14-91} 381135. 5126. 3 gs] 194-4] 37-81] $5 [253-21 49-2 
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a5) 52-0415.2! 151. 531.775 (68. 2 . 2 351225. 9/64. 8095283. 3/81. 3 
3653. 816.4 10/11. 532. % 7069. 248. 5 36226. 8065. [ 962845 81.6 
$71 84. 815.7 712. 5132.21} %. 148. 81} 37227. 865. 30 g7} 285-5} 81.9 
5858.7 16. 0 18113. 4/32. 5 787 49.1 3828. 75. 60 98286. 482.1 
891 8%. 16. 3 1911. 432.8 79 72. 49.3 391229. 765. % 99287. 4/82. 4 
2 6. «| 2©|115. 3133-1 $0173. 9] 49. 61] 401230. 7 66. 1 55 288. 3 82-7} 
5787 b. Lat. rd Lep. [Lat ld Dep. 1 Lat. Bin Dep. 1 Lat. Diſtſ Dep. | Lat} 
* 


for 7-4 Degre-s. 


— | 


Difference of Latitude and Departure for 17 1 — 


Liſt . | Dep. | Lat. Lat. Lat Diit} Lat. 
1 oo. 3 58. 3 113.2 173.1 2411230. 5 
2 oo. 6 $9- 3 116.7 174. © 43j231.4 
3 oo. 9 60. 2 117. 6 175. o 431232. 4 
4 01. 2 61.2 118. 6 175.9 4461233- 3 
01. 62. 2 119. 5 176.915 451234-3 

6 of. 63.1 120. 5 177.915 | 46 235-3 
02.0 64.1 121.4 178. 8 47136. 2 

; 8 65. o 122.4 199.8 4% [237.1 
9 02,6 66. © 123. 4 180. 7 491233. 1 

| 16 [29, 6102.9 66. 9 124- 3 181. 7155-5|| 501239-1 
11 03. 2 67. 9 12 . 3 182. 251240. © 
12 03. 5 68. 8 126.2 133.6 52241. © 
13 03. 8 69. $ 127.2 134. 6 5324.9 
14 04. 1 70. 8 128.1 185. 5) 56, 54242. 9 
15 04. 4 71.7 129.1 186. 557. 0 551343-5 
16 04.7 72.7 130.0 187.4 56 [244.5 
17 OF. o 73.6 131 © 188.4 57 1245. 8 
18 05. 3 74. 6 132.0 189. 3 58 1246. 7 
19 05.6 75-5 132.9 190. 3 $9 1247.7 
20|19. 1105.8 76. 5 133-9| 42-9 191. 2 69 243. 6 
21 00, 1 77-5 144.8 192. 2 261249. 6 
22 06. 4 78.4 135.8 193.2 62 230. 5 
23 06, 7 79. 4 136.7 194. 1 636251. 5 
24 07. o bo. 3 137.7 195.1 4252.4 
25 07.3 81. 3 138.7 nk © 65 253·-4 
26 07. 6 32.2 139.6 197. o 66 | 354+ 4 
27 07.9 $3.2 140. 6 197. 9 7 1253-3 
2812 08. 2 84. 1 141. 5 198. 9 68256. 3 
29 os. 5 $5.1 142+ 5 199. 8 69 257. 2 
30 o. 8 86. 1 143- 4| 43-5 200. 8 70258. 2 
31 09. 1 87. o 144-4 201. 8 271 259-1 
32 09+ 4 88.0 145+ 3 202. 7 72 | 200, 1 
33 09. 6 83.9 146. 3 203. 7 73 |261, 1 
34 09- 9 89. 9 147.3 204. 6 74862. o 
35 18. 2 90. 8 148. 2 205. 6 „75263. 0 
36 10. 5 91. 8 149 2 206, 5 - 263.9 
37 10.8 92.8 150. 145. 207. 5 771264. 9 
38 11. 1 91.7 151.1046. 2 208. 5 78265. 8 
39 11.4 94.7 152 · 0 209. — 79 266. $ 
40 11.7 95. 6 153. 0 210. 4 $0 | 267+ 7 
41 12.0 96.6 154. © 211. 3 281 | 268. 7 
42 12.3 97. 5 154-9 212. 3 $2 }269. 7 
43 12, 6 93. 5 155.9 213-2 $3} 270. 6 
44 12.9 99. 4 156.8 214. 2 84/271. 6 
45 13.2 195, 4 5157.8 215.2 85|272«45 
46 13.4 101.4 158.7 216. 86273. 5 
47 13.7 102. 3 159.7 7212-1 $71874- 4 
48 14. © 103. 3 160. 6 218.066. | 8812764 
49 14.3 104. 2 161. 6 219.066. 9] 89276. 4 
$0) 14. 6 105.2 170 162.6] 44.7 219922 92127743 
51 14.9 106. 1 163. 5 50.0 220. 9 57.3291 278. 3 
52 I5.2 107.1 1164. 5 221.8067. 8 [ 92{\279«2 
51 15. 5 og. 1 165. 4 122.8068. 91280. 2 
54 15.8 ro. o 166. 4 223. 8068.4 94| 2831.4 
55 16. 1 t 10. o 167.3 224.7 68.795483. 1 
56 16.4 119, 9 163 3 225. 7] 69. 0 9683.0 
$7 r6. 7 111. 9 169. 3 226. 6169. 3 97 284-0 
58 17.0 113.8 170. 4 227 6 69. 6| 98285. 
59 17. 2 113. 8 171. 2 228.5 69. 9 99) 283.9 
815 17. 8 114.7 172.1 329» 5} 70+ 2| [300 Fg 

Diſt Lat. Dep. Dep. Dey Diſt Dial Ber 


— 


* 


Difference of Latitude and Departure for 18 Degrees. 


— 


— 


0 bia] Lat. Lat. | Dep. Lat, | Dep. Dit] Lat. 
I 61 58.0 115.11 37-4 172.1| 55-9 112411229. 2 
2 62 59. 16. 037.7 173.156. 2 42/230. 1 
2 63] 59.9 117. 038. o 174-0 56. 5 43231. 1 
4 64 60.9 117. 938. 3 175-0 56.9 4112. 
5 A 61.8 118. 938. 6 175-9] 57-2] 451233-0 

6 66 62.8 119. 8038.9 176. 9 37-5 46 1233-9 
7 ” 63.7 120. 839. 2 177.857. 2 274-9 
o 8 64-7 121.7] 29.6 178, 858. 1 48{235-8 
9 6g! 65.6 122. 7139-9 179. 7158.41 491236-8 

70 66.6 123, 6] 40-2 180. 7 68. 7 50237. 8 
71 07-5 124. 640. | 181, 6 59:0fjz2511235.7 
72| 68.5 125. 840. 182.6 59.3]} 52239. 7 
731 69.4 126. 5641.1 183. 5 59.6 53240. 6 
74] 70. 4 127. 4/414 134. 5] 59-9] 54/241. 6 
75| 71.3 125.41 41-7 i85,4] 60. 3 561242. 5 
76 72-3 129.342 186. 4] 60.6 |} 56243. 5 
77] 73-2 130. 31 42+ 3 187. 3] 60. 9 57 1244-4 
78] 74-2 131. 2142+ 6 188. 3161-2 || 582454 
79 75-1 132.2045 189.261. 5 59246. 380 
80 76.1 133-1143-3 199. 261.8 _bo [247- 3 | $0. 3 
"1 77.0 134. 1043.6 191.262. 10261 248. 2 
$2] 73.0 135. 0143-9 192. 1162.4 |} (2249. 2 
$3] 78.9 136. 0| 44-2 193. 162.7 63250. 
84 79-9 136. 9 1 194. 0 63.0] 64251. 1 
35 80.8 137-9 44- 195. ©] 63.3 || 651252.0 
$6] $1.8 138.8] 45-1 195-9 63.766253. o 
87] 82.7 139. 5] 45+4 19 2 64.0 || 67[253-9 
$3] $3.7 149. 7145+ 7 197.$]64.3|| 6312549 
89 $4.6 141. 71 46-0 198. 864.6 69 255.8 
go] 85.6 142. 746. 9 199. 7 64.9 70 256.8 
91 56. 5 143. 646.7 200. 7|65,2\/271 [257.7 
9287. 3 144.647. 201. 065. 5722568. 7 8 
93! 83.4 145. $147-3 202. 6 05-8 731259. 6 
94 59. 4 146. 5 47. 6 203. 5166. 1 742. 6 
951 . 3 147.47. 9 204. 566. 4 7561. 5 
96 91. 3 148.448. 2 206. 466.7 76262. 5 
97] 92-2 149.3 42-8 206. 4|67.11} 77 1263-4 
98 93-2 150.3 | 48. 207. 3167.4 || 78 [264-4 
99 94-1 151.249. 1 208. 367.7 791265. 3 
100 95-1 172.249. 4 209.268. 8268.3 
1010 90.1 153. 149 210. 266. 3281267. 2 
oa 97. o 154.1] 50-1 211.168. 6 82 [268. 2 
03] 98.0 155.0] 50. 4 212. 168. 9 83269. 
og 98. 9 150. 0050.7 113.0169. 2 84270. 
os 99-9 156. 981. 0 214.069. 5 5271.0 
061100. 8 157.913 214. 969. 8 86272. 0 
07/101. 8 158. 881.6 215.970. 1 87272. 9 
o$1102. 7 159. 851.9 216.8|70. 5 88 273.8 
09 103.7 100. 7 | 52. 2 212. 870. 8 89 274.8 
101104. 6 161.7}52-5 218.7|71.11] $01275.8 
111105. 6 162.652. 8 219. 7171-4 (911276. 7 
12106. f 163.6631 220. 67. 72277. 
131107. 5 164. 5 53. 221.6672. 0 93478. 6 
141108. 4 165. 553. 121. 672.3 94279. 6 
151109. 4 166, 4 | 54+ 1 223. 572. 951230. 5 
161110. 3 167.4 | 54-4 224-4] 72-9 96 281. 5 
171111. 3 168. 3| 54-7 225.4|73-2 || 971282.4 
18]112-2 169.3 55-0 226. 3173-51} 98 [283.4 
191132 7 255˙3 227. 3173-9)! 9284.3 
201114. 1 171. 2| 35-6 228. 274.2 300286. 3 
| Dit! Dep Dep. Tar | Dep: | Ter. n Dep: 


for 72 Degrees, 


Difference of I.atitude and Departure for 19 Degrees. 
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Difference of Latitude and Departure for zo Degrees, 


Lat. Dep. Dit Lat, Dep. Dep. Lat. 
$7.3120- 9{[121|113. 7] 41-4 61.9 226. 5 
38. 321.2221464. 7 62.2 227. 4 
59.2121. 5 231115. 61 42-1 62.6 228. 3 
60.1121, 9% 241416, 54 42+4 62.9 229. 3 
61.1122.21} 25[117. $4 42+8 63.3 230. 2 
62. O02. f 46118. 44 43+ 1 63.6 131.2 
63.0122.9]| 271119. 3] 43+4 64.0 232. 1 
63.923, 31] 28] 120. 3] 43-$ 64. 3 233 · 0 
64. 8023.6 29121. 2] 44-1 64.6 234. o 
65.8|23-9]] 30122. 244.5 65-0|| 501 234-9 
60. 7124+ 3111324223. 1] 44-3 Tor 65.3 2435. 9 
67.:7124- 6 32| 124-0] 45.1 3.9 236. 8 
68. 625˙ 0 33125. 0 45. 5 66. 237-7 
69. 5025.3 74125. 9{ 45-8 66. 3 233. 7 
70. 5125-71] 35) 126.91 46.2 66.7 239. 6 
71. 426.0 30127. 8] 46. 5 67.0 240. 6 
72. 426. 3 * 128. 746.9 67-4 241.5 
73-3126; 738129. 7] 4742 67.7 242. 4 
74. 2 7½ 0 39130, 6147, 5 63.1 243- 4 
[_75-2127+41| 40|131-6|47-9 68.4 244- 3 
76, arif 132. 5 48. 2 68.7 245- 3 
77. 12.0 42/133. 4048. 6 69-1 246. 2 
78. 0/28. 4 43134. 448. g 69.4 247+ 1 
28.7 44| 135+ 3] 49+ 2 69.8 248. 1 
29. 1 451136. 3] 49.6 70. 1 249-0 90. 
29.4 46}137-2| 49-9 70.5 259.0 , 
29. 8 47138. 1 50.3 70.83 250-9 . 
30. 1 48139. 10 50-6 71.1 251. , 
30. 4 49140. 00 51-0 71.5 6922-892. 0 
30. 8 50141. 0 fl. 3 71.8 253-7 31 
31.105714. 951. 72.2 2 54-7 
31. 5 52142. 852. o 72. 355+ 6 
31.8 531 143-8] 52.3 72. 256.5 . 
32+1]} 54} 144+ 52.7 73+2 257«5 a 
12. 5 55 145-750 73.5 258.4 . 
33. 856 146. 60 53-4 73-9 259. 4 0 
33-2\| 37 147-5 53-7 74-2 2bo. 3| 94-7] 
33.5 58148. 5| 54. © 74.6 78261. 2 a 
33.9 59 149-4| 54-4 74-9 262.2| 95-4} 
34-2 || 60} 159-4] 54-7 75-2 263.1] 95.8 
34-5 {462} 151-3] $5.1 «7175-6 264.1 . 
34.9 6212.2 55-4 6758.9 265.0 
35-2 || 63}153-2| $5.7 . 6170-3 265.9 
15-6 64] 154-1] 56. 1 110. 576. 6 266. 9 
15.9 651155. 1 56.4 4177.0 267.8 
35.3 66136. 0 56. 8 77.3 268. 8 
36.6 67156. 9 57-1 77. 6 269. 7 
36.9 68|157-9} 57-5 78.0 270.6] gb. 5 
$7-3 || 69| 358.8] 57.8 78. 3 271.6] 98. 8 
22. 159-7 58.1 78.7 222-8 992 
38. 0 71160. 7 58. 5 79. © 273.5 99. 5! 
18.372162. 6058. 8 79.3 274.4 99-9 
38.6 731 162-6] 59-2 Ty-7 278+ 3 | 100. 2 
39.0 74163. 5} 59» 5 o. © 2 76, 3] 100. 5 
39-3 || 75| 164+ 4] 59-9 80. 4 277. 2| 100-9 
39.7 || 76} 165-4} 60.2 80. 7 278. 2 
40. 0 77166. 360. 5 31.1 279+. 1| 101.6 
40. 4 78} 167. 3} 60.9 $1.4 280. 0 101. 9 
40.7 79168. 261.2 $1.7 281.0 102. 3 
41-0 || 80169. 61.6 82.1 281.9 102. 6 
| Lat. pal Dep. | Lat. [Di Lat. Dep. 
| | 


for 70 Degrees. | 


| 


| 
| 


— -- 


Difference of Latitude and Departare for 21 Degrees. 


Lat: | Dep. _= Lat. Dep-1 Din Lat» Pep. (jLiſt; Lat. AE Lat. [Dep . 
0. 9 O. 4 614 56. 9.92113. 43. 41115214 169. % 92. c $6. WM 
In | 201.9 00. 7 62} 57-9}22-21) 221113. 9143-7 |} $21 169.9]65-2j] 42226. 9) $6. 
3e. 80. 63] 38. 822. %% 23] 114. 9]44-1{| 83. 96 43/226. 87. 
4 403-70. 40 64] 59 722. gf} 24) 215. 844-4 $44 171.3]65. gf} (222.8 $7. 
364.280 65} . 223.3 251216. 7144-5} 85} 17247|00. 3 45] 228. 7] 87 
5ſos. 602. 2 664 61.623. 7281. 78. 2 $6] 173. 7166.9 |} 460829. J . 
1 7. 5 o:. 5 694 6a. 524. 0 27116. 645, 5 87] 174. 6157-0 al $3. 
: 365. 5,9 66 63. 3024.423119. 845.9 88775. 87. 4% 4812325] 88. 
9108. 403.2 69 64:4 9. 


24.729 120. 54. 2] 89 176. 5 57.7 401232. 8 
| ro! 09-3103. 6 70| 65- 3125-1] $30] 121.4 [140.61] go} 177-4 64. 


2 Shae 700 rr cllacal2 
1110. 4103-91] 71 66. 325.4312. 37. ier 178, 31655112511 234-3] 98. 
12 11. 204.3 72 67.228.832 123. 347.9 26179. 3163 ˙3 / 524235- J 99 
| 13012. 1104-6 73 68. 120. 2 33} 124-2 147-71] 93] 180. 269. 4 531236. 98. 
14] 13. 1056. 74 69. 1 6. 5% 34/125. 168.0 94181. 169. 5 544237-44 96- 
| 15 14.0405-41} 75} 70-0126. 91] 35} 126. 1148. 41} 95] 15241 169-9] 554238. 1 ( 
| 15 14. 9 of. 776 70. 926. 2 36} 127-0148.7]| 96} 133-0170. 2 561239-0j $4- 
1715,91 77 71./22=% 39] 127-9149-21] 2183-9 70- 6 571239. 99. 93-2 
| 1816. 8 06. 5 78 72.828. 38128. 949. 5 985 154-9] 52-01] 581 240-9] 9 
| | 191 17-7 06. 8 79} 73.718. 31] 39/129. 8 49. 8 99 185.8 71-31] 5% KN. 
L. e. ZZ 6012427] 93: 
2719. 6%. 5 87 7.629. 004131. 750. 5/201 187. 672.0 261] 243-7) 91. 
12220. fe. 82 76-5129: 4 42132. 650. 9 o2þ 188. 6 73-4 621 244-6 93- 
| 23 21-5108-2|| $3] 77-5129-71| 431 133- 5151-31] oz} 189. 872.80 634245-51 94 
| 24\| 22-4108. 6% 84] 78. 40/30. 1 44134, 55.6 og} 190. 47-1 64/240. 94- 
2523.39. % 85] 29.30/30. 5 45| 135-4 [52-01] 05191. 473.5 654247-4]/ 95-© 
120/24. 30, 3 86 80. 3035. 8 46136. 352.3 06 192. 373-80 6% 95-8 
12725. 209. 7 87} 8.23.2 470132. 3062.7 07] 193. 27L 20 65} 249-3) 95-7 
28 16. 10. 0 88 82. 13.8 48138. 253. 08| 19442 |74. 5 68128 96-5 
| 29 27. 1110. 4% 89 83.131. 9 49139. 153-4 9 195-Tf74+9 Fo Prone ” 
| 3® 28. 01] 10. 8 ; 


go] 84.0] 32- 3] col 140. 1153-31] 10] 199, 028.1 704 52-41, 96.5 


| 
| 
| 
| 


3728.9 114 944 84. 94 32+ 6[|t 514 141-01 54+ 1 211 197-0[75.6{| 2711 253-0} 97. 
3229.9/ 1/92 85.91 33-0} 52] 141-9154+ 5]| 12] 197-9176.01| 721253-9] 97- 
3313.818093 86.81 33- 3] 531193-9 154-31] 13] 29548176. 31} 231 25449] 97- 
4 3431. 5112-21} 94] 87.71 33+ 71} 443-865-214] 199-$176. 7 741 255: 5} 98+ 
| * 32.712. 0 95} 38.71 34+0{| 551144» 7155+ 61] 15] 2094 7]77+ 11] 751 256-7] 85. 
| | 36} 33-6112-9 96, 89. 634.4 561145-71|55- 91} 16] 201-6177. 3 761 257-7] g8 
\ | 371 34+5|"3- 31] 97] 99+ 5134+ 5} 376.5 311 2% f- 5 571 258.6] 99- 
| $31 35-5 13. bj} 9891. 5 87 58147. 556.618 203. 578. 1 78} 259+ $f 99 
39 36.44. 99] 2.4/3 % 3948. 5570 19] 204-4 | 78. 79] 260, f too. 

EE eee 

| | 41 38. 3] 14- 7 4-336. 2167150. 3157671[222 | 206.3 79-2 IT 262. 31100. 7 

4239. 215. 10 o2| 95-3136 6% 62181. 358.722 207.2|79-6]| 82 263. 1.4 

4 47] 40.1] 15-41] oF 96. 236. 9 63j152+2155.4}| 23 208. 479.9 83 164+ 2]201. 
441411 1g. 8 04 97-1037. 3 64/183. 1068.8 24] 2096 2150. 3 84 265. 1001. 

| 45| 42.016. 10 og] 98-1 37- 6 65184. 159. 126210. 080. 6 $5] 66. 0. 
40 42.9 16. 5c 99. 038. 0 66158. 09. 5 26 217. 0081. 0 85267. oft. 
4743. 916. 80 0% 99.938. 30 67165. 9 99.2 271211. 81. 4 87/262. 908. 

, 48 44.817. 2 08100. 938. 68156 9 60. 228212. 881.7 $51 268. oz. 
4945. 7.6% og [102.8] 39, 1 6757.8 (6, 61}, 29213. 8082. 1 39 269. 80103. 
{ 50 46.7 17» 9 101102. 7 39.442 158.7 60.9] "30] 214+ 7 52. 4 go} 270. 71103 
547.618. 3 711 103. 739.8716971. 33121. 682,8 49177, 7/104. 

32 48. 5018. 612104. 640. 1 72160. 661. 6 32216-6183 1 aste. 
$3149: 519.0 13 flo. 540. 5 7361. $162, 00 33117. 5083. 5 9327 3+ 8% 
54/50. 419.4 14 [106-51 40+ %% 74/62. 5 (62, 4|| 341 215-4j53+ 91} 941 374-51195- 
55151. 3119.70 1507. 44.2 751163-4 162+ 71} $5] 229-4154. 2 9$| 27 5-44} 10$- 

56| 52. 320. 1 16 |108.3{41 o 76 |164. 36% 1 36, 220. 384. 60 95/276, 306. 

7 5 b . 221. 384.0 97. 306. 4 

222.85. 3 98/278. 2 1006.8 

223.1085. 7 9979/7. 

224. 1 $6. © 300 230. 3 102.5 

Dep. ILat. || Diſt! Dep. Lat, 


for 69 Degrees. : 


—— 


Difference of Latitude and Departure for 22 Degrees. 


— — 


—— 


— — 


— 


2 Lat Dep. [Diff Lat»; Lat. [Diſt | Lat. | Dep. Dit Lat. | Dep, Dr Lat. 
” 00:9 00. 4 br} 56.6 22.921412. 245.3181167. 8. 84123. 
2007. 90. 7 6 387.523.2223 1 —— 82168. 868.2 42224 
f 3j02.$ſot.1 || 63 $3.4} 23.6 2314-0 46. 1 83169. 768-6 4325. 
oz. 701. 5 64] 59-3240 24/1150 15 84 170. 668.9 441226. 
les. 602. 9 65] . 324.3 bs 115.946. 8371. 569. 3 451227- 
11 a os. 6 oa. || 66} 61.224. 7 26116. 847.2 86 172. 5169-71] 4828.1 
N 706. 302. 667 62. 125. 1 2217. 6%. 6 8273. 470. 1 47 [229- © 
Flo. Alo. o 68} 63. 25. 5 28}118.7147-9]} $81 174, 3179-41} 4829-9 
1 358.33. 4 69} 625.8291196 48. 3 89175. 270,849. 9 
PE 2122 4 9126.2 2 12.8.2 2 2 2 80 31.8 
T3 [10.2 04. 171 6 1 285 1314121. 549.1//191/177.1/71 $1251 4232-7 
111.04. 5 72] © „827. o 32 1122.4 149-4|| 9278.07 9/ 523.7 
| 1317.1 04.971 67.727.333 0123-3 149-51} 93 22 72-31} 53 234-6 
1473. 006. 274 68.622. 7 3414-2 50½¼ 2 94| 179. 8173+ 7 541235- 
7 1225 756 69. 528. 1038125. 259, % 95/180. 873-0 8530.4 
16/16. 8 06.0 || 76 70. 628. 5 36126. 130. 9 96] 182.7 73-4156 374 
{ 25j25-$} 06.4 (77) 73-4 28.8 37 123.5 97| 18: 7|73+81] 5738. 3 
| 18166. 706. 77 72-3129-21| 38 [128.0151 7 go} 383.6 74-2 || 5$ 239˙ 2 
11077. 60%. 179 73-2 29-61] 391128. 952. 10 99} 184. 574. 5 5940. 1 
Le. ez. se. eg. | 52:4/[200} 185.4 [74-9] 60 [241- 1 
or 19 $507.91] 82] 75-1} 30- 3/4 130. 752-8 201186. 475.3] 61 1242.0 
ae s. 2 82] 76-0} 30. 7 421 151-21] 02] 187. 3175.7 | 62 242-9 
25 ar. 30. 6 83] 7740} . 1 4312 32-6] 53-61] 03} 188, 276.0 63/243. 9 
$24 35431090 | 841 77-9] . 3 44[133-5153+9|| 04] 189. 1|76-4|| 64 1244-8 
4} ax[2#3-2409-4 [| 35} 78-3] 31-81] 45þ134-4154+3 05} 190, 1 76. 8 651245: 7 
4 ab 29. 1109.7 $6] 79571} 32-21] 46 [135-41 $4+7 j} 06[191.0|77-2|} 661240. 6 
eee. |} $7} 8. 232-6 47 [335-3] 55-11} 071 191.9|77+ $|} 671247. 6 
| 28 26. ©f 10. 5 8482.6 33-000 48113>-2{55+4|f 08192. 977-9 68 248. 5 
29 * 10. 9 89 ny 33- 31] 49138. 2 * — 193.8 78-3 69 249-4 
$6[22-8[21-2 { ag] 83:41 23-71 $01139-2 [36,211 101194: 7178.7 [ 701250. 
Fr [25-7 11:6 | F 140. o 56, 6 211195. 679. 051. 3 
5 29.712. o 140. 956.9 12196. 6179.4 |} 7282.2 
1334. 613.4 141+ 9| 57+ 31] 13] 197- 5179-81] 7383•1 
14 5.7 142,857. 7 14/198. 4/8. 4 7454-1 
1332.53. 163+ 7158 1] 15] 199. 3 80. 3 76 288-0 
18340/73.5 144- 6088.4 16[200, 389.9 7655.9 
37 [34- 3413-9 77 $8, 8 17201. 281.3 77 56. 5 
13.214. 1. 559, 18202. 1 87. 7 7857.8 
39 $6. 2 14.6 147-4 $9. 6 |} ug 203. 1 52.6 79 hz 88.7 
Den 143-4159: 91} 201 204-0 182-41] boiz5g: 6 
41435.0 15.4} 149. 3160. 3 |/2@1] 204. 9 | $2. 81/2 $1 j260. 5 
142 38.915. 7 | 150. 460. 7 22206, 8083. 2 82262, 5; 
43 22-3 15 1 151. 161. 1 23206. „83. 583 262. 4 
44 . 16. 5 152+ 1068. 24 200. 783.9 84 263. 3 
454.76. 9 153.061. 1 208. 684.3 $5 |264. 3 
| $6142: 7117-2 153-9162. 2 26209. 584. 7 86 265. 2 
12 4167.6 184.8862. 6 270. 585. 0 87 &. 
40 44-5 18.0 155-5862. 9/28 — 882697. © 
1440/84 156. 7 63.3 29212. 3 35.8 89 (268. © 
E EEE 
F $1447: 3439: 1 158. 664. 131/214. 280. 5291 269.5 
72148. 219. 5 159. 5 64. 432216. 186. 9 92 [290.7 
14314710109 160. 464. 8 33] 226.0137. 31} KN. 7 
1545 0. 2 161. 365. 2 34 237.0187. 7 94 [272.6 
{5551.0 20, 6 162. 3065. 6 352.988. off 951273. 5 
| 5 51.91. 0 163. 2165. 9 30218. 888.4 96 j2/74- 5 
17719274 164. 166,3 37} 229. 7138.81} 9775-4 
14 58 55 Aer: 165. 66. 7 38220. 78g. 2 9876. 3 
89 54.7221 165. 0%. 1 39227. 6 39.5 99177. 
60 225 166. 9 2E 222.532.278. 
4 Lat. Dep. | Lat. #Diſt! Dep. | Lat, Diſt! Dey. 
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Difference of Latitude and Departure for 23 Degrees. 
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167. 5 
168. 5 
169. 4 
170, 3 
171. 2 
172. 2 
173.1 
174.0 
22 
175. 8 
176. 7 
177.7 
178. 6 
179. 5 
180.4 
181. 3 
182. 3 
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184.1 
185. 
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188. 7 
189. 6 
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| Difference of Latitude and Departure for 24 Degre 


es. 
P. Lat. Dep. [Dit þ Lat. | Dep.) Dit Lat, Dep. Dit] Lat. | Dep. [Lit Lat. Dep. | 
00, & 502.41] 61 55-7 gh 121110. 5449. 2181165. 3] 73-6 241 220. 2 . 
PR 00.8) 62] 56. 628. 2 22 111. 4149. 6j} 82166. 3] 74.0 j| 43 | 227. 1} 98. 
02-7 for. 2 63} 53: 6125.6]} 2312.45. of 831 167-2] 74-4 || 43222. 0 98. 
03.7 01. 6 64 88. 526. off 24/113. 35. 4 84/68. 1074.844222, 9 99. 
4. Goa. o 65} 59.426. 4 2514.25. Bl} 85) 169.0] 75.21} 45 223.8 
Jg. 502. 4 66} b. 326. 8 261.151. 2 86/160. 95. 6% 46 | 224. 7 
00. 4%. 8 67 61.2127. 2 271. 05. 7 87/170. 876.1 27 225. 6 
07-303. 3 68] 62-1 27-71] 28|116.9152.11} 887.776. 5 48 | 226. 5 
oB. 2 [of. 7 69 63.0j28.1]} 297.852. 5 $9] 172-7] 76.9j} 4g [227.5 
—— 223.9 28. 5f} es.. gf} %% 173-6|77-3|} 5v 228.4 
10. 004. 5 31} 64.9|28.5 131119. 7153 300 191] 174+ 577-751 | 229. 3 
11. 004. 9 72 65. 829.3 32{120.6153-71} 921 175-4) 78.1 52 230. 2 
12.2 J0g-3 731.7 29-7 33141 93/76. 378.5 832311 
12. os- 7 74 6. 30. 1 34122. 454. 5 94/77. 278.9 54232. 0 
13-706. 1 75 68. 5 30. 5 36123. 354 9 9578. 179.3 55 1232-9 
14. 6. 5 76 69. 430. 9 36124. 255.3 95/129. 079. 756233. 9 
45-506. 9 777. 331.3 37 — 55-71] 97183. of 80. 1 57 234- 8] 
0.407. 378 71.33. 71} 38 126. 1056. 1 98 180. 9f 80. 858 [235.9 
49.407. 7 791 72-2 1. 39 127. 0 56. 5 99 181. 880. 9 59 236. 6 
38-1 23,132. 5 40|127- 9] 56-91} 200] 182. 7] 81-31] bo 232.5 
19-2[C8. 3 $1] 74.032. 14128. 857. 3201183. 681.7261238. 4 
20. 108. 9 82] 74. 9 33. 3 42129. 757. 02184. 5082. 2 62239. 3 
a1. Clog. 4 83 78.833. 8 43730. 658. 2 03185. 482.6 63 240.3 
22.29. 84 75. 734. 2 4131. 558. 6 04186. 483. 0 64241. 2 
32. 5} 20. > 85} 77.6. 6 45132. 5 59-0 018.383. 4 65} 242.1 
23-1. 6 $6f 78. 635. 46133. 459% 4 05/188. 23.8 66243. 
24.20% $7} 29.5.4 714 3/5% 8 8484.2 67 1243-9 
25-6] 21.4} 88 85.435. 80 48 735. 7e. 208199. 0084. 6 68 | 244.8 
20-511. 8 89% 81. 336. 2 49 136. 1060. 6 09 190, 985. 0 6y | 245-7 
3 24 9982.2 28. 511322 61.0 10 191.8 $5-4 70 246. 6 
+ 33} 2% 3132-61] gx} $4.3} 37.0 151 |127+9 61.4\|211| 192-7] $5.8\|271 | 247.6 
| 32 | 39-2 13-0 g2 84-01]37- 4 $2 138. 9 61. 8 1211917. 7 $6.2 72 248. 5 
33. 13.4 9g] 88.032. 8 51139. 862. 2 [ 13194. 686. 6 73 | 249-4 
34 3113.8 94 85. 38.2 5414.62. 6 14195. 5087. 0 74 | 259. 3 
3532. 0014.2 95 85. 838. % 55141. 663.0 15 196.4] 87-4 75 [251.2 
36 32-91 14-6 96} 87.71 39-off 5642. 563. 4 16/197. 387.8 76252. 1 
27 33-5] 15.0] 97 $2.6 39.4 57 143• 463.9] 17198. 288. 3 77 [253-0 
384. 3-5 829.539. 9% 5844343 25] 299-2185. 7) 78 [254.0 
39155˙5 15.9 vg} 95. 4/4c. 30 59145 264.7 [19 200. 1089. 1 79 | 254-9 
eee e. . 20] 21. . 112k 
4112570. 710 92.341614. 165. 5221201. 9 189.9281256. 7 
42 18.4 17.1 o 2 93-241. 5 62 148. 0 65. 9 22 202. 890. 3 82 257.6 
22 93017. 5 03] 94.4. 9 6348.66. 3 23203. 790, 7 83} 258. 5 
44 2 17.91 04 95.042. 3 64 149.8 66. 7 24 204. 6 901. 1 84 259-4 
451471} 28-31) ef 95-9142. 71} 651159 7467-211} 250205. 591. 5 8g | 260.3 
| 6142-01 18.71} o6| g6.5[43-1]| 66]151.6[67. 5 26| 206. 591.9 86 | 263. 3 
4799-1 0797.7 43.5 67 152. 6 1 27 207.4192. 3 $7 | 262.2 
4 43-519. 5 o$} 98. 743-5 68153. 5468. 3 28208. 392. 71] $8 | 263.3 
44-8 19.9 cg} 99-64-31 6954-468. 71] 29} 209-2193-1 89 | 204. © 
$0 4547 20-3 | 1<jr00- 5114-7] col 155-3 69.11} 30 210.1193-5 _90 264.9 
46-6120, 701.4511756. 29. 5/[231| 211-093. g/j2g1 | 265.5 
„SZ. itz tea. ; 5 721157170. Ci} 4J2:j 211-9194: 41} 93 266. 7 
. 421.6 133. 2/46. 0 73158. 070. 4 33] 212-5] 94.81] g3 [267.7 
49-322. 1404. 140. 4 74/158. 970. 8 34 13.8. 94 | 268. 6 
[50-2 2. 4 15 bog. 14.8 76|159.9[71.2)| 45} 214:7f95-6)] g5 | 269.5 
S 2a. 8 16fro6. 47.276160. 807% 26 215.696. 0 96270. 4 
$2-112% 21] 1706. 947. 6} 7761. 772. of 35] 210. 5196.4 97 71. 3 
39 023.6 1810. 88. cf} 78162. 6 72.4 381217. 4096. 81} 98272. 2 
$3- geo oc. 748. 4 79163. 572. 8 39] 278.397.299 273-1 
Ki . 2 164.473. 2 40 b 274. 
Dep. 4 La Mein! Dep. J Let. H Diſt} Dep. I Lat. IDiſt! Dep. I Lat. Diſt Dep 


tor 66 Deerees. 


Difference of Latitude and Departure for 25 Degrees. 


Dep. | Dep. Dilt| Lat. | Dep. 
$1.1 76.5 218. 4 TI 
51. 6 76. 9 219, 3102. 3 
52.0 77-3 220; 4102. 7 
$2.4 2. 8 121. 1/103, 1 
52.8 78.2 222. 00103. 5 
. $3-2 78. 6 = 9 194. o 
b $3+7 79-0 23+ $1104. 4 
. 541 79-4 224. 8 104. 8 
, . $4- 5 79 9 22 5. 5/105, 2 
. a 2 380. 4 226. 60105. 7 
9. 004. 2.3 80. 7 * 106, x 
0. 905. o 27 81. 1 228.4106. 5 
1. 805. 5 56. 2 81. 6 229. 3/106, 9 
2. 705. 9 56. 6 $2.0 230. 2 to. 3 
0 ef $7-18 $2.4 231, 11107. 8 
6. 57. $ $2.8 232. 0/408, z 
07. 2 $7.9 83.3 232, 9/208. 6 
07. 6 58. 3 $3.7 333. 8 109. © 
08. © $8.7 $4.1 234- 71199» $ 
os. 5 $9- 21[200 $4. 5|| 60/235.-6|109- 9 
038.9 $9. 6 84. 9 236, 5j410. 3 
09. 3 60. © 85.4 237. gj110. 7 
09. 7 60. 4 $5.8 238.4111. 1 
. 60. 9 86. 2 239.311. 6 
61. 3 86. 6 240, 2 112. o 
61.7 $7.1 241. 2112-4 
62. 1 $7.5 244. 0012.8 
62.5 87.9] 68/242. 9413. 3 
63. © 88. 3 143.8113. 7 
63-4 1 88.7 244. 7,114- 1 
63.8 $9.2 2 
64. 2 89. 6 24 "qg1t14. 
64.7 99. 0 73247-4715. 
65.1 90. 4 243, 3115. 
65. 5 99.9 22 0 2 
65. 9 91. 3 250, 1116. 6 
66. 3 97.7 251.0117. 1 
b 66.8 92. 1 252, 01017. 5 
g 67.2 92. 5 252, 
: . 67. 6 93.0 253.8/18 
37.2 42. 7 68.0 i 93. 4 254.7 
38.1 43-1 68. 5 93-8 255.6 
39. 0 43.5 68.9 94-21] $3/256. 5 
39. 9 44- 0 69. 3 94 71} $4/257-4 
40.8 44-4 69.7 25•10/ 55/258. 2 
41.7 44+ 80 70. 2 95.5 259. 2 
42. 6 45. 2 70. 6 95-9 200.1 
43.5 456 71. 6 96. 4 261. o 
44.4 46.1 71.4 96. 8 267. 9 
453 46. 5 71.8 30 7.2] 261. 8 122. © 
8 90 72.3 97. 61/291|263. 7 
72.7 98. © 264. 6 
73-1 98. 5 265. $ 
73-5 98- 9 260. 5 
74- © 99- 5 — * 
74-4 *7 *3 
74.5 12 2 269. 2 
75-2 too. 6 270. 1 
75-6 toi. © 271+ U 
76.1 11. $11300/271-9 126. 
Lat. Dit Lat. Dit Dep. | Lat. 
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for65 De recs. 


Difference of Latitude and Departure for 26 Degrees. 


it | Lat. | Dep. Lat. Dey. | Lat. |Dep. Lat. | Dep. Din Lat. 
x oo. 9100. 4 54. $126. 721108. 8 53.0 162.779.4416. 6 
201. 8400.9 58.727.222 09. 7 53-5 163. 6 79.51] 4217.5 
3103. 20. 3 56.627. 60 23110. 663.9 164. 5] 80. 2 4318.4 
4003. 601. 8 57. 528.1024111. 5 544 165.4} 80. 7 441229-? 
804. 5102-2 58.428. 5 7 112.4 54-8 166. 3 81. 1 4520.2 
5605. 4002. 6 39.2 28.9 26113. 2 55-2 167.2] 81. 5 4621. 
7106. 3103-1 60. 429. 4 2714. 155.7 168.1] 82. % 4/722. 
8107. 203. 5 61. 1129. 82815. 0 56. 1 169.0 82. 4 48222. 9 
9108. 103. 9 62.0 30. 229116. 9 56.6 169. 9 82.9 49 223.8 
10e. o oa. 4 52.9 [b. 22 116. 8 $7.0 170.8] 83. 3 50 [224-7] 
1109. 9 C4. 8 63.831.131. 757.4 171.783. 78128. 6 
12110. 8 [o. 3 64. 731.6 32118. 657-9 172. 6 84.2 5226. 5 
1311.7 95-7 65. 6032.0 33119. 5 58. 3 173. 51 84. 6 5327.4 
1412. 606. 1 66. 532. 4 14/120. 458.7 174-4| 85: off 5428.3 
1813. 506. 6 67. 432.9 35 [t. 359.2 175.3185. 50 55629. 2 
1614. 4c. o 68. 333. 3 36122. 2 59-6 176. 2 8. 9 55 1230+ 1 
17115. 30%. 53 69. 233.8 37123. 160.1 17 2. 1 86. 40 5731. 0 
18416: 2107.9 70. 134. 2 38124. 060. 5 178. 0 86. 8 580231. 9 
197. 106. 3 71.034 6 39124. 960. 9 178.9 87. 2 59232. 80113. 5 
2018. 8.2 21.9314 [125.8 61.4 179.8| 87. 71] 601233. 7/114-0 
"21118. 9109.2 72. 836. 541126. 761.8 180. 7 | 88. 161034. 60114•4 
| 22 19. 8 og. 6 73.736.910 42. 6062.3 181.6 88. 6 62235. 8114.9 
2320. 710. 74. 636. 4 43128. 5062.7 182. 5 89. of} 63/236. 4115. 3 
2421. 610. 5 28.5 36. 8 44129. 463.1 183. 40 89. 4 641237. 3115.7 
2522.51. 0 76.437. 30 45 130. 363. 6 184. 3 89. 9 651233. 2116. 2 
26 123-4 |11+4 77. 37. 7 46131. 264. 185. 2 90. 3 66 2391116. 6 
27|24. 3/418 78.238. 1 47]132. 1] 54-4 186, x | 90. 7 6740. 00117. 
2828.21 3 79. 138.6 48133. 0064.9 187.0 91.2 68240. 9/117. 5 
2926. 112 7 80. 039. 0 49133. 9 65-3 187.8] 91-61] 69 43. 31217: 9 
2 22 30.9 32.834.888 188.7 92. 1 70242. 71118. 4 
33 127-9]13-6 81.839.951 135. 766. 2 189.6 92. 5271243. 60118. 8 
32 28. 814. o 82. 740. 3 52136. 666. 6 190. 5 92.9 72 44 972 
33 129.714.5 83. 640. 8 53137. 567.1 191.4 9.4 731245 41119. 7 
3430. 614.9 84. 54. 2 54138. 467. 5 192.3 93. 8 74246. 3010. 
35131. 5015. 85. 441.6 551139. 368.0 193.2 94. 3 751247. 21120. 6 
30 32.415. 86. 342. 1 36140. 2 68.4 194. 194. 7 76248. 11121.0 
3733. 316. 2 87. 242. 5 57141. 1068. 8 195.0 95.1 7749-00121. 4 
38134216. 7 88. 143.0 58142. 069.3 1956. 9 95.678249. gj121.9 
39/3517. 89.043. 4 50142. 969.7 158.3 96.0 79|2 50. 80122. 3 
401360 2 89.9 8.85143. 870.1 197. 7 96.4 80/251. 9122.8 
4136. 9 18. 0 90. 844. 3161144. 7 70. 6 198.6 96.9 281/252. 60123. 2 
4237.7 18.4 91.744, 762146. 671. 0 199. 5 97. 3 $2 253. 80123. 6 
43138. 618.9 92. 645-2 3146. 571. 5 200. 4 97. 3|| 834.4124. 
4 39- 519-3 93+ 5145-61] 64|147.4|7t-9|| 24|201. 386. 84 +55: 3124-8] 
2 40.419. 7 94.446. 0 65 148. 3 72.3 1202. 2 98.6 85/286. 2124.9 
| 41. 3 20. 2 95.346. 5 6149. 273.8 203. 199. 1 86/257. 1125.4 
4742. 2 | 20. 6 96. 246.9 67150. 1073. 2 204.0 99. 587 258. 0012 f. 8 
4843.11. 97-1147. 31} 6851. 0173-7 204. 9 too. o 8% |2 58, 9126. 34 
| 49|44-0]21-5 98. 0147.81] 69|1g1. 9]74-1 205. 81100. 4 89259. $1126. 7 
jy 4+: 9121-9 90.9 48. 2 . 152.874. 5 206. 7100. 8 90 260, 7122.1 
5145-822. 4 99. 814%. 71] 7153.77. o 207. 6101. 31[291|261,6|127. 6 
5246. 722. 8 100. 749-1 72154. 675.4 208. 5101. 7 92862. 4128. o 
$3447-6|23-2 101. 49.5 73155. 575.8 209. 4[toz. 193263. 328. ; 
8448. 523.7 102. 550. 0 74166. 476. 3 210. 302. 6 94264. 2128.9 
5549. 424-1 103. 45. 4 75157. 376.7 211.2103. 0 95/265. 11129. 3 
86 50. 3 24. 6 104. 350. 9 76158. 277. 2 212. 1103. 5 90/266. 00129. 8 
57 51.225. o 1056. 251. 3 770. 177. 6 213.0 flo;3. 9 9766. 9/130. 2 
38152. 1254 106. 151. 7 78160. 078. o 213.904. 30 98267. 8/30. 6 
5933-01259 107.0 |52.21| 29160. 978. 5 214. $1104. 8 9968. 7j131.1 
_60153-9 26. 3 107.9 $2, 6 30161. 828.9 215. 74105. 2300269. b 131. 5| 
Ditt | Dep. . Dep. | Lat. jjDift | Dep 2 Dep. [Lat. Jia Dep. | Lat 
| tor 64 Degrees. 1 
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Difference of Latitude and Departure for 27 Degrees. 


Dep. j[Diftf Lat. Beg. [Diſt | Lat. B. [Diſt] Lat. | Dep. ſſDif] Lat. | Dep: | 
00. 3 61] 54-427. 72110. 84. 98161. 3] 82. 2241214. 7109. 
oo. 9 62] 35-228. 1 22108. 755. 4 82/62. a 82. 60 421215. 6/109. 8 
91.4 63} 56. 128.6 2309. 655. 8 8363. 1] 83. 0 43 118.3 110. 
ot, 8 64} 57.029. 1 24110. 556. 3 8463.9 83. 5 44217. 4110. 8 
02. 365] 57.929. 52511456. 80 85/164. 8 84 0 451218. 3111. 2 
oa. 7 66] 38. 830. 0 26112. 357. 2 165. 7 84.4 48219. 2611. 
03.2 67 35.2 30. 4 22t 3. 257. 7 $71166.6| 84. 9 47220. 1112.1 
03. 6 68] 60. 630. 9 28714. 058. 1 88/767. 5 85. 4 4821. 00112. 6 
04. 1 69 61. 531.3294. 958. 6 89/168. 4] 85. 80 4021. 91613. 0 
2.2 62.4 . þ 30115. 8159.0] go[t6g. 3] 86. 30 30222. 30113. 
05.01] 71 63. 3032.231116. 759. 59 . a 86. 251223. 60114. 0 
O5. 4 72] 64.232. 7 32117. 659-9 92/71. 1] $7.21] 82224. 60114. 
05.91] 73} 65-0133-11] 331118. 5%. 4 93/172. o $7.61] 5322 4114.3 
06. 474] 65.9136 3419.46. 80 9472.9 88. if} 840226. 3/115. 
ob. 8 75] 66. 834 1 36120. 3161-31] 573. 7 88. f 35A. 018. 
07.31] 76] 7. 714 5 3062. 26.7 — 174.6] 89. 00] 561228. 1 Ch 
07.7 || 774 68.6} 35.01] 37122. 162. 2 97 1 89. 4 57290116. 
08, 278 69. 5135-41} 3812362. 7 981176. 4] 89. 9 58229917. 
08. 6% 79 7c. 4035-9 39123-8063. 1 997. 30 90. 3 39230. 117.6 
09.1 8 71. 3130-31] go [124-7 63. 6 20078. 2} 99. $1] 60 31. 71118. c 
09. 5 $1] 72. 236-8 14.1 125. 6 [64 201129. 1] 91. 30261232. 65118. 
10,0 || 82] 73- 1137-21] 42126. 5/64. 5 oaji80.0] 91. / 62 233-4118. ; 
10. 4 83] 74-01 37-71] 43 [127-4 164-9]] o3j180.9] gz. 2 631234» 3j119- 
10. 9 84] 74.836. 1 44 (128. 365. 4 0481. 8] 32.60 64 1235-21119, 
11.485] 75˙¼7 (. 6 4529. 2. 8 ogji82.7] 93-11] 6336. 30. 
11.886 76. 639 46130. 166. 3 06183. 5] 93. f 661437. 0130. ö 
12.37 77-5139+ 5|] 47 [131-0155 7 o- 4 94. 0 67-21. 
12.7|| 88] 78.440. 0 48131. 967. 2 o8j185. 3] 94. 4 68 38. 121. 
13.289 79.340 4 49132. 86. 6 og}t86.2| 94.9 69 39.7128. 
13.695] 8. 24. 9 5733.7 68. 1 10187. 1] 95. 3 701249. 6/122. 6 
14.191] 8147.361134. 568. 688.0 95. 8027141. $[123. 3 
14. 5 gz} 82.04. 8 52 135.4. 0 121158. 9 96. 2 72242. 4123. 
15.5 93] 82.942. 2 5; 138. 3469. 58 13189. 8 96. 7 7343, [t. 8 
15.494 83. 842. 7 54137. 269. 9 1490. 7 97. 2 7441124. 
15.9 95} 84.4310 55138. 170.4 1591.6 97-60 751245+-0[124-$ 
16. 396 85. 5043.6 5 139. 70. 8 16/92. 5] 98. 10 7645.911253 
16. 3 97 86.44 0 57139. 971. 31] 1793. 3] 98. 5 77 1:40. 25. 8 
17. 3 98] 87.3. 558 40. 81.7 18]194-2| 99. % 784“: 226. 8 
17.799 88.24. 9/ 59 [141.7 [72-2|| 19]195- 1] 99. 4 79648. C6. 7 
18. 2 100 89. 145. 4 s 142.672. 6 200196. 00 99. gf} 849. 2. 
— — — — — — 0 
18. 6% 01 90.04.9161 143.573. 16. 9| 100. 3}j281 [2504/1274 
19. 1 o2| 90. 9 46. 3 62144. 33-5227. 8 r00. 8} 8251. 328. 0 
19.51] 03] 91. 8046. 8 63 [163-2 4. 0 231498. 71101. 2 8357, 128. 5 
20. og 92. 7 47. 2 646, 14. 5 24199. 6] 107. 7.34 E53. 0188.5 
20. 4 o5| 93. 67-769 25/200. 5j102. 2 851253. 91129. 4 
20.9 || 06| 94.448. 1 6647. 9175-41] 26201. 4 i . 
21. 30 95-1]. 6 e148. 875.8270. 3} 1 
21. 8 o 66. 249. 0 681492 [70-34] -2831203- 1. 
22. 2 09 97.149. 5 69150. 6 757 29 104. 0 . 
22. 7|| 19 98. 0149-9} 701151-5177-2 _30|294; 91 194- 
23-2 111 93.9 50. 471152. 4177-6jj231]205.8 
23. 612] 99. 850. 8 72153. 3478. 1 3206. 
24.113100. 251. 3 73164. 78. 3 331207+ 
24. 5 14101651. 8 74155. 079. 0% 3408. 3 
25.0 15102. 5 52.2 95,[155-9[79- ${] 15/209. 4 


Difference of Latitude and Departure for 28 Degrees. 


for 62 Degrees. 


[NES Dep: TDi; Lat: TDep. Bin Lat [Dep Did Lat. | Dep. B Lt. Dep. 
—— — ES — 1 — — — 277 2 | ed Swear ST 
100. 9} 60, 5 61 53. 98.621106. 856. 8082 159.8 12 241 212.8 113. 
a2, 800. 9 62} 54.729. 1 22| 107- 77-3 82160. 2 35-4] 42[213-7] 113.6 
310. 6.4 63] 5529, % 23 108. 657.7 83161. 60 $5.9] 43 114.6 114.1 
4403. 5.9 64] 56. 530. 0 24] 199+ 558-2 84162. 5 36.4 4415. 5114.6 
o| 04-4102: 3 65] 57-430. 5 250110. 48.7 85f 163.4] 86.9] 45/16. 3115.0 
bog. 362. 8 66} 58.3370 26} 111- 359286 164. 4 $7.3] 40617. [105.5 
7106. 203. 3 67] 9231.5 27] 112-1 9.687165. 10 $7.5] 472181115. 9 
810. 10. 8 68] 5. 031.9 28113. C0. 1 88166. of 88. 3] 48219016. 
gf 97- 94-3 6g] 69.9 34 29] 113-9 60. 6] $9] 166. 9 88.7 49/219.9|116.9 
TO 08.8\<4- 71} 70] 61-81 32.91] 30 114-861. of 167.8] 89.2| £01220, 5$[ 117. 
7709. 7 71 62.7{33-31|r31} 115-7182-5[|191 | 168. / 89. 7j2511221.61117.8 
| 22} 10.6}05- 6 72} 63.6] 35-81} 32] 116. 6%. 0 916%. f go. 1 52[2:2.5| 118.3 
1312. 8%. 1 73] 64-5]34-3/]| 33] 117-4 62. 4 93] 170.4] 90. 6 541243.4} 118.8 
| 1412. 4 00. 6 74] 65.31 34-71] 24} 1184 3 62.9 94 | 171. 3] 91.1} $41224. 3] 119-2 
16113. 2 [%, 0 75] 66.2135-2/| 35} 119-2193-4|| 95] 172.2] g1.6| 552262119. 
| x61 14. 7107-51} 761 67.11 35-71] 36/12. 163.9 g6| 173.3] 92.0] 5626. 120. 
178. %. 0 77] 68. 3%, 2 375 122-0 64. 31] 97] 174-0] 92-5} 5726. 9120. 7 
18 82 o8. 5 78} 68.9 36. 6 38} 122. 9154-81] 98] 174.8] 93,0] 581227.8|121.3 
191 E. 79] 69. 8 37. 1 39] 122-7195-3]| 9975.7 93-4] 528.7121 6 
| 20[ 17: 7199-4 — 70. 6] 37-6 2 123. 6165.7 200| 176.6] 93.9] 60|229. 6| 122-1 
21118. 5109. 9 81] 71-5] 38. org 124. 560. 201177. 5 94.426730. 8128. 
22 19,410. 3 824 72. 438.5421254 66. 7 oz 178.4 94+ 8 62231. 3123.6 
1231.31, 80 85 73-31 39-01| 430126. 3 67. 1 03129, 95-3] 6332. 2183. 
2411.21.30 84/ 74.39. 4 44/12. 2,6 og| 180.1] 95.5] 641233 11123. g 
2522.111785] 751039945 128. 008. 10 of 181.0] 96. 2 65/234. 124. 
28033. 012. 2 $6] 75- 9149-41] 46| 125-9 68. 5 ob 181.9] 96.7] 6234.911248 
27 23˙ (12.70 87] 7%. 84847 129. 869. 0 o 182.8] 97. 2 671:35.5|125 
12814. 7113-21] 86 77.7. 3 481 139- 769. 5 08} 183: 7] 97-7] 68/235. 6126. 
29 25-6 13. 6 89 78-6 41.80/49 131. 6%. 0 og} 1845] 98.10 691237-5 | 126. 
| 30/26. 5114-11} gc | 79- 5142-31] 50[132+5 70. 4 xo} 185.4] 98. 60 70238. 4126. 
7727.44.91 894/427751/133˙3½˙ 71 156, 30 99,1279 3 | 127, 
32 28.315.092 87.2 43•2 53} 134- 217%-4|| x2 187. 299-5 721240-2|127.7 
| 33129115593 82. 1043.7 3135.11. 1; | 188. 1000. % 73/411 123.2 
3438.16. 0 94 83. 044-1 541 130.9172-3|| x4} 389. 0jtco. 5] 741241-9 128. £ 
35130. 9 16.4956] 83-9 44. 6 5 136. 97-8 x5 | 189. 80100. 9 751242-3| 129. 1 
36134. 816. 9 98 84-8145- 1 5611377 173-21] 16] 290. 1310144] 961243-7 1129.8 
7132.77.40 g7 85. 7145-5)| 571138017371] 17 191. 61101. 9] 571244-0|130.1 
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71 36. 79. 20751 39.247. 4161142.27˙ 221195103. 8028 7/2483. 
42 35. 119.7 021 9. 147. 9 62 143 • 76.1 22 | 196. c|[104.2] 82249132. 
| 43 38. o 28. 2 03 90. 9 48.4 63 143+ 9 70. 5 23 196. 9 104-7 83249-9132. 9 
38. 927 o 91. 848. 8 646. 8%. 0 24197, 8/105. 2 84/280. 8 133. 
asf 39.7 10 9.73 651145- 7177-51 251 19947 105.6) 850251713, 
[ 461 40. 6121-6! 06] 93-0149- 80 66 146. 6½7.9 26] 199. 6]106.1] $6[252- 5134-3 
| 47] 41:5 28. 1 07 | 94. 5 5. 2 677-578-422. 46.60 871253-4| 134-7 
IIA 2. $11.08] 554 8, 7 66148. 378.5 26 207. 31107-o| 884-3135. 
1 5143.3 23-0 09 96. 251. 21] 691492 1% 5 29 | 202, 21107» $ 891255.2 135877 
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[311 85-0 23. 911 98.052. 117171 l 231 1404.0 108. 5 2910257. 136. £ 
344. 24.4 728.9826 721153-9 30. 8 32 | 204. 008.9 g2{2$7-8$)237-1 
"331 46:8 124 91] 13] 99-3] 53-11} 7344 52+5 91.2 33| 205-7)109-4| 3/8872 
1$4147-7 25.4% 14 1190-71 53-511 74 : $3« 6151. 7 | 3 | 206, % 099 94#2 59-0 13S. © 
i e56q8:6125-5i} 15 103- 5] 54-011 75 1 54+ 5156-2 35 107. 110. 30 95/289. 5738.5 
| 5649.4 26. 3 1610-41. 5 761155 4 62.6 36208. 411,80 g61251-41139. 5 
A 26.8 241183. 54.9 7711 50. 3083.1 37 209. 3Þ111-3] 9726330139. 
or. 2127.2 18104. 2 55.478157. 2 83.638210. 7 9863-1139. 
1 0,9% 7911 8.48˙ 39211012 gy 264.0140. 
20 28. 2} 106.003 30 158.984. 5 4o | 211. 912.7392649 14. 
| Vep. | Lat. Dit! Dep. | Lat [DIR Dep. | Lat. {Dif | Dep. | Lat. | Diſt! Dep. | Lat. 


CY 


Difference of Latitude and 


Departure for 29 Degrees. 


T 


-w 


| |S 
ww ow wn -=> 
r 


onen 


© 
8 


- 

* 
38888888. 

eee ow 


— 40 © © 
S149 © = 
8 


ene 


— 


4- 
wh Ai. # & & MX a 
—4 


2858858855 


rr 


1 


— 


e 


oo 
© d a © 
188 


S888 
oO ww Own 


$$] 
2. 
4 


— — 
88888 
een 


— 


| Lat. 
110. $116. 
211, 71317, 
212, 
273. 4{118. 
214. 
215, 2119. 
216. 01119. 


16, 


491217. 
5018. 


2518195121. 


229. 1127. 
2:30. 00127. 
38. 

231. 8 
232. 

235 
234-4 
2383 
236. 


237. o 
1237. 

2368 
a39- & 
51240. 5 
241, 

242» 3 
> $243» 1 
444+ © 
244- 9 


a3. 


— ® 
$3-4 327 
54.2 22 
35.1 23 
56.0 24 
56.8 25 
$7-7 26 
58. 6 27 
$9. 8 28) 

| 60.3 29 
61. 2 30 

— — — 
ba. 1 131 
63. o 32 
63.8 33 
64.7 34 
= ohs . 35 

5 . 3 
67.307.317 
68. 237.8 38 
69. 138. 39 
70. 0. 84 
70. $f 39- 311141 
71. 739- O 42 
72.6[40-2 || 43 
73-5$149-7Þ} 44 
74. 3141-2 }} 45 
75-2417 40 
76. 1144» 2 47 
77. of 427 || 48 
77-3143-11] 49 
78. 7143-0 if 50 
nnd | oe 
79. 6144-* 15 
80. 5144-0 |f 52 
81. 5145-1 |} 53 
Ter 54 
83.1 11 35 
84. 046. 5 56 
84. 80-0 57 
85. 7047-51] 58 
80. 6 48.0 59 
92.3.8 60 
88. 349. ©{[161 
89. 249. 4 62 
99. 149,9 £3 
91.050. 4 64 
91.8059. 9 65 
92-7151. 4 66 
93.651.967 
94-552. 4/68 
95-86% 
2 
971583. $1174 
98. 0154-31] 72 
98. 8154-8} 73 
99-7155- 3]} 74 

100. 6155-8 1 75 
1015 *. 76 
102. 3156-71} 77 

103. 4457. 278 
104+ 1 57-7 79 
105-915 =| 
Dep, | Lat. 2 


— 
— 
* 


Difference of Latitude and Departure for 30 Degrees. 


** 
5 


oc 
ww oO 


8 


% 


— 


388883 
rr 


LY 


——— — - 


—— ' — blocs Oli et 


———— 27ꝛ7—— ũ - 


Dep. 
oo. 5 
ot. © 
Ole 5 
02.0 
02. 3 
03. o 
03. 5 
04. o 
4-5 


og. o 


— 


05. 5 
06. 0 
ob. 5 
07. C 
07. 5 
08. © 
os. 5 
og. o 
09-3 
10. © 


| 


Lat. 


52. 8 
83.7 
54. 6 


L 03. þ | 


+ 
wn * — * * =” . . =» 


— —ů—— 


* 
SS HSB VSB 
OW aww Ow Ow ow 


fe 


103.9 
Dep. 


Lat. 


105. 7 
106. 5 
107. 4 
108. 3 
109. 1 


110. o 
110. 8 


111.7 
112. 6 


— 


1113.4 


114.3 
115.2 
Ke 
116.9 


117. 8 
118. 6 


119. 5 
120. 4 


121.2 
122. 1 
123.0 
123.8 


124.7 
125.6 


126.4 


127.3 


128. 2 
129.0 
129. 9 
130. 8 
131.7 
132.5 
133-4 
134· 2 
135-1 
135. © 
136.8 
137+7 


60 138.6 
139-4} 


140. 3 
141.2 


142. o 
142.9 


143-8 


144. 6 


145. 5 


146.4 
147+ 2 


148. 1 


151. 6 


152. 4 


153-3 
154-1 


155-0 
155. 990. 


Dep. 


104. 8 


— 


— 


© «@ & & 
2 ISS SBS KF. 
w_ OG 


WW ow Ow Ow Ow 


0 


149. o 
149. 8 
150. 7 


— 


123 


ö 


Lat. 


156.7 
157. 6 
158.5 
1593 
too. 2 
161.1 
161.9 
162.8 
163.7 
164. 5 


Dep. 


105.4 
168. 3 
167. 1 


168. 0 


168. 

169.7 
170. 6 
171.5 


174.1 
174.9 
175-8 
176. 7 


gþ £77+-5 
1178. 4 


179+ 3 
180. 1 


181.9 


my 99-5 


[173-2 


181. 01 


= 
183. 6 
184. 5 


191.4 
192.3 
193, 1 
194. 0 
194 

195-7 
196. 6 
197. 4 
198. 3 


200. 9 
201.8 
202. 6 
203. 5 
204. 4 
205. 2 
200. 1 
207. o 
207. 8 


Dep. 


185. 3157. 


199. 2 


119.0 
119. 8 


120. 0 


Lat. 


232.1 


Lat. 


208.7 
209. 6 
210, 4 
211,3 
112. 2 
213.0 
213. 9 
214. 8 
215.6 
110. 5 
217. 

1 
219.1 
220.0 
220. 8 
221.7 
222. 6 
223. 4 
224. 3 
225, 2 
226. o 
226. g 
227.5 
228. 6 
229. 5 
230. 

231.2 


233-0 
233.$ 


234-7 
235.6 
230.4 
2 
238. 2 
239. 0 
239+ 9 
240. 7 
241.6 
242. 5| 


9280. 3 


251.1 


243.3 
244. 2 
245-4 
245.9 
246. 

247.7 
248. 5 
249-4 


2 52. 0 
252-9 
253-7 
254. 6 
255-5 
256. 
257.2 
258. 

258. 
159. 8 


| Dep. 


—— . 2 ˙ —— OS Gard ws rr EO I I II <a > 
* N * 8 _— : : 
— 2 x e 
- 


for 60 Degrees. N 


Difference of Latitude and Departure for 31 Degrees. 


Liſt| Lat. Dep. [| Dif: | Lat. } Dep. Dig Lat. Dep- Dic] Lat. | Dep. {Diſt 
I 50. 9 00. 5 61] 52.3} 31-4|/121|203. 7402. 3181 155. 2| 93-2241 
2101. 70. 0 62} 53-1} 31-9 |} 22104. 662. 80 82156. 0 93-71} 42 
3102. 601. 50 63] 54.32.40 23 195-4 63.31 83156. 8 94-20} 43 
4003. Hz. 1 54] 54-8] 33-01] 24/706. 369 84|157-7] 94· 80 44 
514. 502.60 65 357335025102. 1|54-4 85158. 50 95+ 31} 45 
8 og. [oz. 1 66| 56. 6 34-0|| 26108. 064.9 86|159. 4] 95-8} 46 
71. oog. 6 67 57. 4. 527108. 865.4 87180. 3] 96. 3 47 
8 ob. 9 04. 1 68 58. 335. % 28109. 765.9 88167. 1] 96. 3 48 
90. 7| 94. 6 69 59-4] 35- 52910. 666. 4 89162. 0 97. 3 49 
10 08. 6g. 2 2% 8.3.1 30|111.4 67.0] 901 162.8] 97. off 59 
11 o. 405. 7 71 60. 836. % 31112. 367.5197163. 7} 98. 4/1251 
1210. 3006. 2 72] 61.737. 1 32113. 1068. o 92164. 5} 98. 9 $2 
1311. 106. 7 73 62. 637. 6 33114. 0068. 5 93165. 4 99-4} $3 
1412. fo. 2 74 63.438. 1 3414.89. 94/166. 3} 99-9 84 
1613.90 . 7 75 64. 338.6 35115. 2 69. 5 95167. 1/00. 40 55 
1813. 708. 2 764 65. 139. 1 36116. 670. 0 96168. ojroo. gy 56 
17114. 608. 8 77 66. 0 39. 7 372.4070. 6 97168. 8jron. gf 87 
1816. 4009. 3 78 66. 840. 2 38118. 371. 10 98169. 0. 0 58 
1918. 3109. J 79 67.74. 7 39119. 171. 6 97. 502. 5 59 
20|17. 1110.3 80 68.6 41-2|| 40|120.0|72-1||200| 171. 4/103. off 00 
Tt (18.0|ro. 81] i 69. 4 41. 7])141 | 120. 8 7. 6]|203 | 172. 303. 30261 
2218.91. 3 32 70. 3 42. 2 42121. 773. 1 o2|173. 1/104. off 62 
2319.71. 8 $3] 71. 1042. 7 43/2. 673.6 374. 0004. 5 63 
2420. 612. 4 844 72. 041. 3 441123-4174-2}| 474. 8½0f. o 64 
25|21.4\12.9]| 85} 72.8 43-30 45| 124-3} 74+ 7]| o5| 175. 70g. 60 65 
2622. 313.4 85] 73- 7144-31] 46125. 175. 2 064476. 5106. 1 66 
2723. 1013.9 $7] 74.6. 8 47|126.0175- 7|| 031477. 448-e 07 
2824.0 14. 40 83] 75. 445- 31 8136. 876. 2 08178. 3j107+1 68 
29 24.9 14.9 89 76. 3045-8 49. 76. 7029-1. 6 691230 
LZ 40.4 2 128. 622-3 10 180. oftog. 2 20 
3126. 6016. 0 gr} 78. 0046.951129. 4) 77.8 211180. 8108. „27 
32 27.4016. 592 78. 8. 4 52130. 3 78. 3 12181. 71109. 0 72 
3328.37. f 93 29, 7147+91| 53/131. 278. 3 230182. 8009. 7 73 
3429. 11. 5 94 8. 648. 4 5432.0 79. 3 14183. 410.2 74 
3530. 018. 0 954 $1.4 48.9 55132. 879.9 15 184. 3110. „ 75 
3837.9 18. 5 98 82. 349,4 56133. 7 80. 3 1618.11. 2 76 
3730. 719. 1 97 83. 1050. 0 57134. 5 80. 9 17186. 01.8 

38 032.619. 98] 84.5. 5 88135. 481. 4 18180. 8 

39 |33- 4130-1} 99 84.851. 0] 59}136. 381.9191187. 7 
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41135S-1 21. 7 10787. 6 52. 0161 138. 082. 9221189. 4 
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4336.92. 1 oz} 88. 3 53. 63 139.783.9239. 
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$3145-4|27-${| 13] 6. 858-2 73148. 3089. 1 331997 

54/46. 3]27- 8 14 97-7088. 7 741149- 2/89. 6 4/200. 5 

85147. 1028. 15 98. 659.2 75 10. 090. 1 352014 

55 147-0] 28. 16 | 99.4|$9-7|} 70 | 150. 8 90. 6 36 1202-3 

$7 148.8] 29. 4 17 |100. 3] 60. 3 77 [155 791-2} 37 [203-4 
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595. 6 30. 41910. 0061. 3 79153. 42. 2 391294- 5 

ele. 2 102. 861.8 80154. 3/92. 7 4205.7 
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too. 8 81.7 12110, 6] 64. 181153. 
01.7 þ $2. 6 22| 1034 5{ 64-7] $2|1 54. 3 
jos. 5 $3+ 4 23| 104: 3165-21] 83/155. 
104. 4 $4+ 3 24 | 105. 265.7 84/156. 0 
4. 2 $5-1 25| 206; 0 66. 3 83/156. 9 
Og. 1 6.0 26106. 8066. 8 8657.7 
log. 9 $6. 8 27100. 7167. 3 $711 55- 
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07.6 58. 5 29] 109: 4168. 4 89160. 30100. 2 
8.5 | e 30110. 168. %% g0ojrbt. 1 7 
09. 131111 1169.491162. 0101. 251 12. 8 
32111 % 7%, 0 92162. 80107. 8 52 
331112. 870, 5 931163. 71102. 30 53 
34 113.671. 0 94/764. 51102. 80 54 
351 114-5 71.6 951155 41193-4]} 55 
36| 115. 378.1 961166. 2103. 9 56 
| 37| 116.2] 72+ 61] 971167; 10104. 4 87 
38] 117.0} 75-1 167. 9104 9 58 
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Difference of Latitude and Departure for 33 D 


eprees, 
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int Lat: Dep. [Em Lat. Lep- itt LaC, Dep. it L. Dep. Lin Lat. Dep. 
1758.8 oo. 5 61] 51.2 33-2|} 127] 101. 5[065.g) 151} 150.2 98. 611241 [202. 1131.2 
201. 71. 1 62| 52.0] 33-8 22 102. 366. 4 82| 152.6] 99. 1 4292.901318 
3 Joa. 5|01.'6|| 63] 52. 834,3 23/103. 167. 0 83] 153.5} 99+ 71] 431293- 8/132. 3 
403. 402. 2 64} 53-7] 34-91] 24] 194-0 67. 5 $4] 154+ 2]100. 2 44 1294. 606132. 9 
5 o. 202. 7 65] 54-5} 35-41} 25] 194-8 68. 1 $5] 155+ 1|r00. 8 45/205. 511 33-4 
6 og. oog. 30 66] 55-3] 35-9] 26] 105.7168. 6% 86] 150.0107. 3 461200. 34.6 
7105-9193: 8 67] 56. 2 36. 5 27} 106.5 69. 2 87] 150. 8]to1. 8 47 1207. 1345 
8 | 06. 7194-4 68] 57-0] 37-0} 28107. 31 0g+7 83] 157.71102. 4 48208. 0135. 1 
9105. 3004.9 69] 57-9} 37-61} 29 108020060? 89 158. 5102. 9 49258. 8133-6 
10 oB. 4.4 79 58.7 35.1 _30| 109.8 70.8] _99 159. 4[103- 5|| 59 1299-71136. 2 
11109. 2. off 71] 59-5 38.713109. 971. 3i| 191] 260. 25104. offz 5232 to. 51136. 7} 
12 fe. 106. 5 72 60.4] 39. 2 321.771. 9 gz] 161.04. 6 5261. 30137. 2 
13110. 97. 1073 61. 2 39.8 33] 111. 572. 4 93161. tog. 1 5312. 37. 8 
1411.77. 6 74 62. 1 40. 30 34} 112.473. 0 94/162. 703. 7 54 3.81383 
15 12. 60. 2 75 62.9 40. 8 351103. 2 73.5 95 163. 5100. 2 55 213.8 38. 9 
15113˙4 os. 5 56 63. 7 4.4 3674.74.10 96 164. 41106. 7 56214. 7139. 4 
17] 14. 309. 30 77 4.64.9 37] 114-9 74.6 97165. 210. 30 $7 1215-51140. © 
18115. 19, 8 78 65.442, 5 38115. 7 75-2 31/166. oft97. 8/55 [216.4] 40. 5 
19115. 9 10.3 79 66. 2! 43. © 39 116. 6 TS*-7i} 99 166. 9108. 4 "CO[217.2 17.1 
20 10. 3120. 9 80 67.1 43-6 40} 117. 4 76. 2 2001 167. 7188. 9 — 89141. 6 
77 77 ö 1. 4 F 67: 9 44. 141 118. 276. 8 201] 268. 619. 5.26118. 9144.3 
22118. 412 82 68.8 44. 42119. 177. 3 02} 159.4/ 10. 62 119-J143. 7 
2319. 3012. 5 83] 69. 645. 2 4319.9 77·=9 / 03] 17. 2c to. 6 43/29. 6143.2 
2420. 173. 1 84] 7. 4 4-7 44| 120. 878.4 0417171. 2 64/21. 4J143•8 
2521. o 13+ & 85] 71.3 40.31} 45121. 679-0 og} 171-9 111.60 65222. 2]144. 3 
26 21.814. 2 86 72-11] 46. 8 46122. 479-500 172. 8. 2 66223. 1 144. 
27 22. 6114+ 7 87 73.0.4 47| 123-3]/80-1]] 07 173. 601 12. 67223. 9145.4 
2823. 5 15.2 88 73. 847.9 8124. 18. 6 08/174. 4/ 113. 3 68 1224+ 2146. © 
29] 24-3 15.8 8g 74+ U 48.5 49| 125.0} 81.1] 09175-3113. 69 225.6146. 5 
30] 25.2| 12-31 991 75-51 42:© 1} 50 125-8|81-7\} 10 176, 11114 4}| 70 [2329-41147 If 
310 2. 016. 9 91 76. 349% 1/126. 82.2 [2110751497122 31147+6 
3226. 817.4 92] 77-2 50. 1 52/12. 502. 8 [22 177. 875. 5 72228. 11149. 1 
33127. 718. off gz] 75-0 50. 60 5x} 128. 3183.31] 13] 2758-61116; of 73 :28. gl 148. 5f 
34 28. 5 18. 5 94 78. 8 51.2 54 129.1 $3.9 14 179.5 116. 5 74+ |-29« 4149 2 
35|29-4| 29-1] gs} 79-7] . 7 55130. 084.415 180. 3jt 17: 1 75 130. 66149. 9 
36 30.4 19. 6 95 80. 5 52-3 36130. 885. 16 181. 1117. 60 76 137. ff 50. 4[- 
37 3. 0 20. 20 97 81. 3 52. 6 5711317 $5.5 17 182.018. 277 232. J159. $ 
337.9120. 7 g5 82. 2 53+ 4 5811325 85. 0 x8} 182.8018, 7833. 156,4 
39 32.71. % 83.0 53-9 39133386. 619 183.7119. 3 79 [34+ [51,9 
40 33. 521. 80100 83.9] 54+ % 60134. $7.1 200 184. 579. 8 80 234.8012. s 
41] 34-41 22+ 30101 54+ 7 35. 01] 161} 135: 087. 7221 185. 31120. 48135-1153. 
4235. 222.9 o 85, 5] 55- Sf] 621359 88. 2 22] 186. 2120. gf} 82 (239. fl 83. 
43138. 123.4 03] 86. 456. 1 63/138. 788. 8 2301870214 8387-351 
4476.9 4-0 04) 87. 2 56. 6 64 137.8089344 187. za. o 8438-264. 
4537.74. 5|| o5| 88.157, 65/138.4 39.9 28018871225 8852-8882 
4638. 625. 1 66} 88.9 57. 7 6639-290, 4 26 189. 50123. 1 86239-8155 
47| 39-4} 25-6} 074 39-7! 58. 31} 6714.9. 927 199. 423. 60 877240. 7/1 56. Y 
4 40. 3028. 1 8 go. 6 58,8 686140. 991. 5 280191. 2124. 2 88½ 47.156. 8 
4 41. 126. og} 9% 4 59.4 694/141. 792. % 29] 19% 0ftz4 7 894-4774 
5041. 97. % 10 92. 2 59.9 / 70 142. ( 92-6 39 192. 125. 1 2 143-2K 57. & 
5142.27. 8 93,60. 5070143. 4/03- 11] 230} 193+ 71125-81129 11244-6 158. 5 
5243. 6028. 30 12 53.9 61% 72144. 2193-71} 9 61126. 30 824 9890 
53144 4123.91] 13] 94.867. 5 730 245-11 94+ 2} $3} 95+ 4 126. 9 „18. 159-6 
544. 329. 4 14} 95.662. — 145-9 97.8 34] 196. 227. 4 44 24.6, 56. r} 
58146. 130. % 15] 96.4) 62.61} 75/146. 8] ys. Hf 351 997+ 1 128. o 7158. 169.7 
5047. 0 30. 51} 16] 97-3} 63.2 761 147, 6|95- 8} 3697-9 128. 3) 98 48. 2161.2 
$71 47-8 31.9 17 98: 3] 63. 711774148. 4] 96. 4 371198. 71429 % 97 49-1. 7% 
58148. 631. 6 18 99. 0} . 3 781 149+ 396. „ 381 199-6 129.609 49.9825 
59149. 522. vj} x6 99.8 64. 8 79 150,197. 5/0 39 200. 4 89. 99250. 7 162. 
00 50.3132. 7201. 64 81.92 e 251. 673.4 
Diſt] Dep. | Lat. | Dif} Dep. | Lat. Dal Dep. Lat. Diſt Dep, | Lat. UDin Dep. Las. 


Difference of Latitude and Departure for 34 Degrees. 
DI LD [[Didſ Lat. |Dep. [Diſt | Lat. | Dep. O Lt. | Dep. ODT Lat. | Dep. 
oO. 8 oo. 6 61 50. 654. 121100. 3| 67. 


7 1808. 001. 21]241 1199. $1134.85 
b. 70. 1 626. 434.7 22101. 1 68. 282150. 910. 80 42200. 60135. 

02. 601. 7 63182. 35,2 23102. 0 68.883151. 7102. 30 43201. 411354 
03. 32.264524 35. 8 24102. 8 69.3 84/52. 5j102-9]} 44/203. 30136. 4 


04. 1a. 8 65}53. 9136.31} 25 103.6 69.9 55/153- 4 103. 0 45203. 11137. © 
©05.0103e4 || 6654. 7 36.91] 26[104.5] 70. 5 86/154. 2104. % 461293. 911376 

©5.8103.91|} 67}55- 5137.51] 27J105.3] 71-0 57155. 0 104. 6! 47 1204. 80138. 

e6.6[04.5|| 63856. 438. 0 28106. 171.6 1858.5 10g. 11] 481205. 6138. 
07. 5 og. 6957. 2 38. 6 29106. % 72. 1 89/756. 7. 7 491206. 41139- 2 
os. 38.6% 2. 39. 1 310 z. 5 22.7 951157. 5106. ( Z- J. 

09. 106. 2 71 53.5 39. 711132 [108.6] 73. 319158. 31106. 88158. 1040. 
09. 9 06.7 7269. 740 ; 321109 4| 73-8|| 92/159. 210. 4 5: 1208. gj140. 9 

10. 8107. 31] 73160. 5/40, 3310. 3 74.4 93j160.01107. yj} 5309. 71141. 5 

11. 60.8 74161.3141.4|| 34}111-1] 74-91] 94 160, 80108. 80 541210. 60142 
1a. 408.4752. 24.935.975. 8 95/161. 709. off 5811. 4/142. 6 

13. 3 08. 9 7663. 04a. 530112. 7 76. 1 96/62. 5 tog. 60 56212. 20163. 

14. 10g. 5 7763. 83.1 37/113. 6 76.6097 163. 3110. 2 57 d 

14.9 10. 1 7864.7 3.60 381.4 . 2 98/164. 110 7} 58213.9/144. 
1/10 6 79165. 5144.21} 39[115-2| 77.7|| 99/165. 0firt. 3)| 591214. 71144-9 
| 16. 661. 2 80166. 3 44.740116. 1 78. 3 |j200|[165. $[rr1. 8 Ka 215. 5[145- 4 
4 17. 411.7 3106. 1453 147 116.9 78. 8/01/66. 611. 461 [2 16. 40166. 0 
; l 18. 212. 3 $2]68.c|45-9]] 421317-7{| 79-4 021167. 5 113. 00 62217. 212146. 5 
; 1 19. 112. 9 8368. 8 46. 4 43118. 5 $0.0|| 031168. 313. 5 6318. 647. 1 
{1 19. 913.4 84169. 647. 0 44 [139-4] 80. 5 940169. I Px 64 1:18. 91147. 6 
20. 714. 0 8570. 547. 545120. 2 81. 1 05/169. 914. 60 6519. 71148. 2 
| 21.614. 5 8671. 3068. 1 461121-0] . 6 06/70. 8115. 2 66 220. 148.7 
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2 17. 9 

8.5 
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8 92 76. 351.4 52126. 85.0% 1275.7 118.60 72 225. 5188.1 
27.418. 93 77.1 52. [ 531206. 8 85. 6 195176: 60119. 1 734226. 30152. 
| 28. 219.0 9477.9 52-61] 5427.7 86. 1 14/77. 4Jt19. 7 \ 74227-1153 
| 29.019. 6 9578. 853. 10 $5 [128.51 36.7 151178, 2 120. 2 75/228. 00153 N 
N 29. 820. 1 9679-6 53-7 56 1129-3} 57.2 | 101679, 1 120. 8| 761228. 80154 
i 30. 7 20.7 9780. 454. 2 57 1130-21 37.8 171179-9 121.3 77 1229. 661548 
if 51. 521.2 9881. 254. 838137 58.4 || 18/80. 71. 9% 78230. 60155 $ 
o 32. 321.8 998. 155.4 59 131.8] 88.9 191181. 6 122. 6 7931. 30156. c 
33. 222. 40082. 6 6. 0 50132. 6 89. 5 20/182. 4/3. of 80232. 10166. 6 
| 34. 22.9 0183. 750. 5jj161 [233-5] 90. 01/63. 223. 60281232. 9157.1 
36. 823. 50284. 657. 00 62134. 3 90. 622184. 0/24. 1 82 a;. 80157. 
1 35. 624.0 0385.47.60 63735191. 10 23084. 924. 7 83234. 60158. 3 
| 30. 524. 6 o 86. 258. 2 64136. 0 91.7 245.7 235.4158. 
[] 37- 3125-2] o5|87.0}58.7]} 651136.8| 92.31} 251186. 5 51236. 3159. 
' 38.1026. 7 068.939 ; 66 137. 6 92.826087. 4 237. 11159+ 9 
39. 26. 3 07188, 7 59 65 [138.4] 93-4 |] 271188. 2 237-9110. 5 
/S 39. 826. 8 c 89. 5 60. 4 631139. 3| 93.9 281189. 0 238. 80161. 0 
b 40. 622. 4% 0990. 461. 0 69140. 1 94. 529189. 8 239.6061. 
1 41-5 28. c 409.2 61.5 70 140. 9 9. 1 zottgo. 7 240. 4162. 
'L 42. 312.5192. 062.1071141. 8 95.623191. 5 247. 2162. 
43. 129.1122, 862. 6 72142. 6 56. 2 32192. 3 242. 1163.3 
43.29.6133. 7163-21] 7343. 4 9%. 7 3393.2 242. gj363. © 
44- 8130.2 |) 14|94+ 5163-71] 74 [144-2] 97-31] 14/94. 0 243. 71164. 
— 6 16.%/} 15195. 3164-31] 75145. 197 9|| 351194. 8 244. 665.0 
| 4331696. 264.9 761145.9 98.4 30/95. 6 245-4 165. 
47+ 313-91} 17197+ 0165-41} 7266. 799-0 371196. 5 465, 21166, 1 
ad dr 32-4 18]97.$166.01] 78 [147.6 99 5] 351197 3 247. 01166. 
4.933. % 19]98. 7166. 8 79 (248. 41100. 1 49998. 1 . 7.911672 g 
40. 7133-6jj 20/09. 5 6-1] 8 49. 2 [100. 7 4899-014. 248, 7167.8 
Dep. | Lars fDiit) Dep. | Tilda | Dep. | Tat. B Dep: Te DIL! Dep. | Tar. 


awd. a 


Nas = 2 5 for 56 Degrees. | | 


Difference of Latitude and Departure for 35 Degrees. 


Gin Lat. Dep. [jiſt Lat. | Dep. {Djit! Lat. | Lat. Dig Lat, | Dep. Dift| Lat. | Dep. | 
11100. 8. 61} 61 50. 035. 0a 99.1] 69.418168. 203. 8241/1924 138. 2 
2 01. 601. 1 62. 835. 6% 22 99.9 70.01] 82149. 11104. 4 42/18. 2138. 
12e 7 638.636. 1 23) 190.7 | 70. 51] 8349. 9006. % 431199-0| 139-4 

4] 23+ 3] 02. 3 642.436. 7 241 101.6] 71.17) 40.7 * 4 440199. 8139.9 
| 8 04. 10. 9 0 53.237. 325/102. 471.7 85/61. f 08. 1 45/20. 6| 140. 5 
6 04. 903. 40 654. 37-9] 20] 103. 2 72.31} 86/2. 31406. 7 46jz0rt. 361.1 
7 5. 7104.0! 6754. 9 38.4 27 104. 0 72. 825. 1]. 2 471203. 3| 141-7 
8 06. 604. 6 6855. 7 39. 0 28] 104. 8 73.40 8864. 0 107. 8) 4203. 1] 142.2 
900%. Jog. 2 69 56. 5 39.6 29] 105.6] 74. 891154. tos. 4 491204 9| 142+ 
1008. 205. 7 7 5. 3040. 1 30 106. 5 74.6 2e 
1109, 06. 3 71/8. 149.713 197. 30 7391/66. 409.281 205. 6] 143- 
12] 09. 806. 9 72|59-0|41. 3] 33 108. 1073.792152. 10. 1 531206. 4| 144+ 5 
] 13} 10+ 6e. 51] 73! 59. $]41.9]] 33/108. 9 76.31) 931158. 11110. 7 $34297- 21 145+ 1 
14} 11-5|08,0}] 74 b. 642. 4 34] 109. 7 76. 84158. 911. 3 541298. 0] 145 
115612. 3 68. 6 75 61.4143. of 35 110. 6 77.4 95 159. 11. 8 $3 208. 8 146. 
1613. 109. 2 7662. 243.6 36] 111.4] 78. % 96/169. ff f. 4 $6120g. 6 146.9 
1713.9 09. 7 7763.14. 21] 37] 112-2| 78.61] 261.313. % 571210. 5147. 
116/14. 716. 3 7863.94. 7 38 113.5 79-1 9862.211360 68/11. 3] 148. 5 
| 19 15. 0 10. 9 79] 6g. 7 45+ 31] 391313 bo 79-7 99 163. o 114.10 59812. 1 148. 
2018.41. 5% 68. 845.8 404.6 88. 30163-80118. 2 12.9 149. 1 
121117. 2. 0 $1 66.3146. 5 141 115. 5 80. 9201164, 6/115. 31} 2611213.5} 149. 7 
2248-1. 6% 84/6. 247. % 42| 116.3] 8.4 02j165. 4/115. 8 621214. 6] 159, 
23j18.8| 13.20 $3168.01 47.6) 43] 117-2} 82.0{] 031166, 376. 4% 63/215.4| 150.8 
241 19- 0{ 13.81] 84/68. 848.441. $2.61] 167. 1%. 0 645216. 2} 151. 
| 25 20.9 14.3 V5] 69. 6 48.7 45 118.8] 83. 2 05167. 912. 6% 65]217.0 152.0 
2621-3114. 91} $6170.4]49- 3 4619.6 83.7 ob 168. 718. 1 661217. $| ;52. 
2722,11. 51] 8771. 49.5 71120. 4 84.31] 07 116g. 18.7 6718.7 x53. 1 
28|22-9}16.1]] $8172. 1 50+ 5| 412.2 84.9% o8[170. 31119. 31] 651219. 5[153.7 
1 29 23-816. 60 8972.9 51. 6 40 122-0] $5. of} og|171. 21119. 9% 6/20. 3164-3 
394242 17. 2 gc|74-7 $1-6\] 50 122.38] $6.0 | 101172. o[120-4|} 221.1 154. ; 
372 47.8 9174.5 52. 2 £51 123.7 $6. 611 172. 8121.0 2710221.9 1355. 
32 2 gud 13. 41} 92175- 31 52-8] 5215 $7, 21} 12 173. 6/1231. 6 72222. 8166. 
33127. 18.9 936.253. 30 3311253 87.7 131742. 73ʃ223. g 
34 27.8 19.5 94 77. 0 $3-9 54 126. 1 88. 3 14 175. 22.7 74 
3528.7 20. 1 9577.8 54-515 126.9 88. 90 1676. 123. 3 75 
36| 29- 5 [20. 6 9578. 655. 187. 8 89. 5 6476. 923. 9 79 
37] 39+3[21.2j] 97 29-4]55- 67128. 6 90. 0 777. 724.40 72 
138 31.1121. 8 9808.3 55.2 $8]129-4| 9. 618 178. 8125. o 78 
39 31.922. 44] 981. 56. 8 69130. 29.219794 125.66 79 
2 32-8 oa, 100 $1. 9157-4) 601}131-0 9. 8 20180. 2 126. 2 80 
4133.23. 582.757. 9161131. 9 92.3 221 i$1, 0/126. 7 281 
142 34 24.1 o2 83. 558. 5 21327 92.922181. A2. 3 82 
43! 35-21] 24.7 03184. 4 $9. 1 63 133.51 $3- $1! 23 182. 6 127.9 83 
446. 25. a8. 2 . 2 6434,31 94-+ || 241183. fl8. 5 84 
4536. 925. 8 og|86.0[69, 2; 631735˙1 94602584229. % 85 
4037726. 4 0686. 8 59.3 66136. 0 95. 2 26185. 129. 60 86 
| 471 38- 527. 0 oy. 6e. 4 65136. 8 95. 027185. 9130. 2 37 
4839327. 50888. 567. 968132. 6 96. 3 28186. 7/1 30. 8 88 
14% 28. 1 0989. 3462. 5 6938.46. 9 291187. 7317.3 89 
— 41-C 28.7 10 90. 1063. 1 7139.2 97-5 301138. 4/131. 9 90 
1814. 829.2119. 963. 71711140. 0 g8. 13189. 2 133.5 291 
5242. 29. 8121. 764. 272140. 9 98. 6 3290. 6033-1 gz 
3303˙43. 4/13 *. 5564 731141. 99.21] 4331190. 133.6 93 
$4] 44-2[ 31.0] 16[93-4[65-4\| 741142 5 99-81] 34/191. 6034-2 941249. 
| $5] 45-9] 34. 5 15 [94-2 66.0 751143- 3]100.4|| 35/192. 5134.8 951241. 6 
$6] 45-9] 32«3]} 16 195.0166. 5744 10. 9 361193. 3]135- 3 961242. 4 
$71 46. 7432. 71} 27 [95- $167. 1 77 [145-0101 5 37/194. 359 97 
| $8] 47- 5433-31] 18 |96. 6]67. 778145. 8102. 1 38/194. 91136. 5 98 
| $9] 48- 3133-81] 79 97.558. 294.6103. 7 39 211 137.4099 
ce b e 28:3] e (292: 41103-21| 4cjn9h oje37- Gi ace 
da Dep: | Lat. Ui Dep. Dey. BD | Tac. bd Dep. | Tat. HDR 
G 22 . for 55 Degrees. 
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Difference of Latitude and Departure for 36 Degrees. 
Danner 


Lats ep, [Pit Lat. | Vep- {| Dutt , Dep. || Lats Dep. 
5.9 "Ti 166. 62411195 2141+ 7 
171.7 107. o 4211 95+ 0) 14+» 2 
107. 6 43198. 142.8 

103, 20 4497-4%145 

3.2 . , „es. 7) 451198. 21144- 
$. $z3| 26 1 09. 3 45199. 01440 
109-90 47 199+ $1145- © 


110. 5 wt 6\145- ® 


49\201- 4/146. 4 
50/202. 2 146-9 


44-7 
$145» £ 
45-8 
409. 41] 39 112. 5 117.0 £91209 552.2 
7:91 117. 61} 6012 10+ 3 
47.6 718.1026121. 211534 4 
48. 2 118.7 
43.8 119-3 
27 119-9 
59.0 | 120. 5 
51.1 
51.7 | d 
52. 3 0 
73. $] $29 | Sn . 169-9 
73-6 53.5151 122. 2 88.801211 170.7 
54. 4154-1 | 521123-© $9. 3} 171. 5 
214.7033 23.8 89.9 173. 3 
70.01 55-31} 5+ 124-6] 9245) 173-1125. 7421.7 161.1 
76.9 558 35 125.4191. 1 173.9 ab. 725 161. © 
7150. 4 % 126.2917 174.7127. 75122331622 
78.5] 57+0\} 57 127.00 92+ 3 175. 6 127. 6 Mt. 162. 8 
3 3 ($1127. 8] 92.9 176. 4125. 3 7$\224- 91193- 4 
80. 158.289 128. 60 93-9 177.228. 71} 79 er.! 
8.80 801294 94. © 178.0 Rol226. 5 164. 6 
— || — — — — — ng} —— 
; 401610138. 2 94+ © 178.8129. 9 Head a6. 
; 0 131. 1 95-2 179. 6 821228. 1165.4 
* 5 131.9 9 ;» 180. 4 8328.941693 
4 1 132. 196. 181. 2 $4229, $1165. 9 
84.9161. 7 133.51 97 182. o $512 30. 6167.5 
88. 8102. 7 134.31 97+ 182.8 860231. 4168.1 
$6. 6162. 9 135+1| 98. 183. 6 871232. 2168.7 
87.463. 5 135.9 9. 184·5 88123300693 


137.5199 186. 1135 90 244. 60170. 5 
65.2) 71 138.3\109 5 186. 91135 8291 245+ 41171-® 
65.9) 12 1639-21197) 137.7 pil 171+ 6 
66. 4 731149913973» 188. 5 93237. 172. 2 
61-0} 74 140. 8 10. 189. 3 94 247.8 172 $ 
93+ © 67. 6075 141. 6/102. 199. 1 951238 7 174-4 
4< 93-8 63.2] 761142. 4103. 961239+ 5 174- © 
« {4-451 46-1335 94+ 7 68.51 +7 1143-'2|194- 9 q\\-97\249+ 34174 6] / 
| $81 46: 913+ 7 95. 5 169-4 78 144-0 [194+ 6 \ 192+ $1139» 9 9812411752 
1591477 34.7 99. 3 99.5 79 144. 8105.2 193- 3140.5 994247. 175-7 
10 68:5 35-3 97. 1179+ $ Ke 145. 61195-B 22194 141. 1389 142.7176. 3 
. Pin 5. L 5 Be. Hat. pd Dep. L pid Beg: | Lat: Bai Dep. Lat. 


for 54 Degrees. | 


—— = m—_ * „ AS a 4 n by . S - * 
- - — <1 On 
— 


Difference of Latitude and Departure for 37 Degrees. 


Lat. | ac. | Vep. [jiut hats ( [191k Lat. Dep. Lat. 
100. 8 7186.7 21 95.6 181144. 508. 9 192.5 
2 1.6 537. Ji] 22 97.4 82145. 30109. 5 193.3 
3102. 4 3137.9 23 95-2 $3 | £494 0110.1 194.1 
403. 2 138. 5 24} 99. 0 84 146. 9110. 7 194. 9 
5184 919.125 99.8 851147: 7/111. 3 195-7 
6104.8 « 7139+ 71} 26] 10046 $6 148. 86111. 9 196. 5 
7 05. 6 540. 32710. 4 871149. 3112. 5 197.3 
8106.4 o. 9 28102. 2 881150. 101131 198.1 
9 07. 2 241. 5 29103. 89150. 91137 198. 9 
os. o « 9142-1] 30 103. 8 g0| 1ST. 7114+ 3i} 501199- 7 
G8. 8 42.731104. 6 191152. 514.9 200. 4 
99. 6 13.30 3215.4 921153» 3]f15+-$ 200+ 2 
10. 4 3.9 33106. 2 93/184. 11816, 1 202. 0 
11. 2 44-5 34} 107-0 94154. 91116. 7 202.5 
12.0 45-11] 4511078 g5 | 155+ 71117. 30 551203 6 
12.8 84 36 103. 6 . 90 156. 5117.9 $1204 4 
13.6 46.3 474 109-4 F 97 (157% 3}118.6 205, 3 

| I4.4 40.938110. 2 . 981158. 1119. 2 206. © 
15. 2 47-5\| 39% 1.0 83. 990158. 9/119. 8 206.8 
16. of 22.6 48. 1] 4o[111.8] 84. 2|[200| 159-7120. 4 60/207: 6 
16. 8 .6 48.7 141 112. 6] 84. 9 201 160. ;jtzr.0 208, 4 
17. 6613. 49.3 42 113.4 85. 5 02161. Ital. 6 209. 2 
18. 4 49-9 4314.2 $5.11] oz3{162+ taz. 2 210. © 
19. 2 50. 6 440115. 86.7 04163. 91.8 64210. 8 
20. c 51.2 4515.8] $7.31} 05/163. 7623.4 211.0 
20. 8 31.846110. 60 87.9 0664. 5124. of 66018. 4 
21.6 52.4 471147. 4 p 071165. 3j124- & 4213. 2 
22.4 53.0 480118. 2 o08| 166. 10125. 2 214. 0 
23. 2 53.6 49119. 09 2 214.8 
24. o 54.2 6019.8 101 167. 7126.4 215.6 

0 $4.8 151 120. 6 2710168. 5127. © 216, 4 
* 55.40 421121.4 12169. 30127. 6 217.2 
26. 4 56.0 631222 13170. 10128. 2 218, o 
27.2 55. 6% 54123. 14170. 9128. 8 218. 8 
28.0 $7. 2 55 [123-8 15 (171. 71129.4 219. 6 
28. 7 57. 8 56124. 1617. ft 30. o 220. 4 
29. 5 83.4 5125.4 17173. 31130. 6 221,2 
30. 3 59. 0 $84126-2 18174. 10131. 2 228. © 
37.1 9. 6% 392. o 19|174-91131.8 222; 8 
31-9 60. 2 bo 1127-8 20 175. 71132. 4 223.6 
32. 7 60. 8016128. 6 221176. f 133. o 224. 4 
33-5 61.4|| 624129-4 224 177+ 3133-60 8225. 2 
34+ 3 62.0 (3130. 2 23| 178. 10134. 2 226, © 
351 62.6 64131 241178. 9% 34- 8 84/226. 8 
35-9 63.2 65 131.8 251791354 227. 6 
36. 7 63. 8 66132. 6 20180. 5136. o 128.4 
37. 5 94.4 671334 27187. 3/136. 6 229. 2 
38. 3 65. 0 681342 28182. 1137.2 230. © 
19.1 65.6% 691135-0 291182. 9137. 8 230. 3 
39-9 166.2|} 501435 $ 30| 183. 7/133. 4 231, 6 
4047 v6.8\jx71 1136. © 7377 5139.0 132.4 
41. 5 67.4172 * 321185. 3139.6 233- 2 
42. 3 68.0 73138. 2 330180. 10140. 2 234· 
43+ 1 08. 6 74139. © 34186. 940.8 2348 
43-9 69.2 || 751139. 8 251187. 71141. 4 235.6 
44.7 69. 876140. 6 36188. 5042.0 236. 4 
48-5 70. 47741. 4 371189. 3142. 6 237-2 
46. 3 71:0 || 78142. 2 38190. 1143.2 238. 0 
47.1 71.6 79 142.9 39190. 9143-8 238.8 
47-9 72.2 $0 143-7 _40[ 191. 71 144-4 . 
Lep. Lr Bd Dep. Diſt! Dep. | Lat: Dep. 


A... A. 4 


Py 


_—_— 


for £3 Degrees. 


— 4 go ESI = 


eee He BOIL I —5 
0s bay 8 prong 7 bby ce 1-37-6/{i2r| 95.3] 7450187142. 
100. 1 00. 6 61448. 11-3 11 
01. 6 01. 2 62 43.9 3 » 2 22 22 75-7 $3 144 2 
02. 401. 8 63 49. 6 38.8 23 99.9 4 + 4 — 
wb td a yep? ot ing bes Bd ns ory ot} 
03: 9/03-2/| 65151. 2440.0|| 25} 98.5 4+, 86 | 446. 
<3 44 $5 iba = 1s 1 
- Hag4 $4 oh potte betray on poo 
+ 3) 94- % 6883.64, 9% 28 9 89| 148. g 
27. 105. 5|} 69|54-4142+5|| 29 Lr 350 149.7 
. ee. 4. % 90 242 
a If Wh] ; 1 [103.2 |} 80. 7192150. 5 
08. 7106. 8 71 [$5-9143-7|| 3 704. o 87. 3 92[251. 3 
09. oz. 4 725. 74.3 32 2 r 
10. 208. 0 7357. $144+-91] 3311 2 82. 152.9 
$1. 0108-61! 74153: 3145: 51] 43. 370 37133. 
4.89.2 755% 1146-2] 35 — 85 83.7 - 154- 4 
. . ts — 197-9] 84.40 37138. 
e 77 18% 8 | 108. 5], 85.0 98150. o 
42107861. /48. % 38 18.5 186. 8 
eee, nr . 2 Mk 
[= 2222 2 9 nn 
a0, 5122-91} 31103: 5149-911141 1248 24% 0 159-2 
F WES 
21114 1 100. 
18.914.844 842 51.714 11? 27 2 — 105. 
9.71.4 3567.0 f. 3045 * 89.9 * 162. 3 
20. 516. 0 $6497. 8 53.0% 40 5 9 5 7163.1 
e ee, 
22. 117. 2 : . a 
mol 7.4 197%. 1154. 8 49 112 — 
23. 6018. J 22.2 * — 221 l 
e ing-ef ovens idhaſeng 
29.2.7 92 4's. . is 94-2 | 13/167. 81432. 
26.0 20. 3 93173: 3/57-3|| 53 — 94. 14} 468. 63180 7416. 91468. 7 
26.8 29.9 94j74- 71 57-9|| 54 2 95-4 15169. 432. 4 7316. 7169. 3 
6 21. 4 9 74.9 $3.5 $5 12 n + 161 170. 2 133-0 76 217. 5 169.9 
. 9 p + 64 5% 1 | 56 — wh 8.777 171. 00133. 6 7713. 2 179.3 
nne d 5 219.71 
38 39. 9123.4 98 ac *3 3 12 73 97.9 19 172. 534.8 79 219. 8 771.8 
93. 744. % 99 8. 61- 0 59 25-3} | 20774. 38. 5 85/226, 6/172, 
F 
&. — 3 | 2 um. dd — — 126 7 99. 1121 174. 4/136. 1 281 (221.4 71 
41132» Jj25-2 * me 7 * 12 F | 99. 7 | 221 474-9 136.7 $2 22. 2/173. 6 
42133- 1125-91} oz {50. 47 62. | 4 pe 100.4 4317.73, 83 — 
43133- 9%. 03 27. 2403-4 2 n 24 44 4444 84 j223- 81174- 9 
44134» 7127-11} o4 3 % : os 101.6 | 251177. 3 38.5 85 aaf. 5/175. 
45435- $1*7-7jj 05 [52 7] 54. 68 4197" 102.2 || 261178. 11139. 1} 862. 31176. 
— 36. 2129. ; o 83-5 65. 3 6 2 102. 8 27 178. 9 139.8 87 226. 1 176. 7 
69137 jad. gil 07 184-3164-91] 6719316 103.4 | 28] 179. 61150. 4}| 88 226. g[177- 3 
45 37-8 29-6 os $5.1 6 FA 2 2 104. 1 29 180. 4 141. 89 227.7 177 
498. 6430. 2 og {35. 9] 67. + 691133: [109.7 | 320481. 247,6 90 228. 5/178. 6 
$933% #730-31j 10 $86. 7167-71} 70f2133-9 2771 67g: 797 229.3795 
ane oor t g. : 
$3142: 4131- 41 113 {82-5168 32 IN ez. 9 32182. 842, 3] 9223. 11179, 
53443-2432. 288.3 4.7075 3168, 5 331183. 6/143 5 93/230, 9/480. 4 
33141. 8 2, 6 13 39.069. 739 2 34 184. 144+ 1 94 123+. 6 187. a 
212.532 12 %½ 2275 7 | 35/185. 2/144. 7] 95 238-4/101-6 
$8443 3 2— es Tell 261138: 71108:40 36 7.9145 4 8 
44-1 . . © | B ö k 18 1 145. 9 N . 
e ee eee of 57 ow apt 
$8[45- 7135-7 13 $93-0472-7 7 141.01. 2 39 188. 3/447 2 99 23353-6664. 
$9 » $1 39-3 19194-3473-3 2 141.8 140, 8 40 189.1147. 300 236. 411 84. 7 
ue 147-3 | 36-90 20494- 5473-9 — I bn Pe ALS Lat, 
Ti Dep. | Lac. Dia [Dep..bTar: D Dep. | P f 


. 


p 


Difference of I.atitude and Departure for 39 Degrees. 


Din Lat. | Dep. [Dit Lat. [Dep. [| Dit} Let. | Dep, {Dit Lat. | Dep. Out Lat. | Dep. 
| 1100. $8] 00. 6 61149. 418.4121 94.0 76.416740, 7/13.9 024/187. 31517 
| 2/03. 601. 3 6248. 239. 0 22} 94-3] 76.80 8141. 4/114. 5 42/135. Mig. 3 
3003. 3 0. 9 63. 039. 6 23] 98-6 77.4 83/142. 2118-0 431138. 6052.9 
| 403. 102. 5 64/49. 7149. 3 24| 95.4 78. 84|143-0/115-8)} 44/139. 653. 6 
$103. 9103-1 77 50. 5149-9 25 97-1] 78.7 851143. 80116. 40 480190. 454-2 
%. 703.8 6651. 341. 5 26] 97. 79-3 $6]144 517. 191. 2/154. 8 
7105. 404-4 52. 1042. 2 27] 98.7] 79-9] 871845: 5“ 7 471191 9/1 55-4 
1 $106.2]05.0|] 6852. 842. 8 28] 99.5} 30. 6 881146: 118. 30 48/92. 7}156. 1 
| 9107.0[95.7|| 6983. 643. 4 29/70. 2 81. 2 89166. 918.9 491193- 856.7 
42 07. 8 - 311_79| 54+ 4 44-1 30 101. 0 $1.8 2 142.6ʃ119. 50194. 3}4 57. 2 
1166. 5.9 71 $5- 2144. 71,134 |201,8| 32.4191 f. 4%. 2 $5.0 
{| 22109. (o. 5 72 556.0145. 3 3202. 6 $3. 1 92920. 5 
1310. 1008. 2 73 56.745. 9 33/703. 4 83. 7|| 93|150-0f42.5 
14/10. 908. 8 7457. 546. 6 3404. 1] 84. 30 0. 80a. 
1511. 709. 4 75 . 37. 2 35] 104.9] 35.0 9651.52. 7 
1612. 410. 1 7% 59. 1. 8 36] 195.7] 85. 6 960482. 3 lag. 3 
1713. [0.7 77 59-5148. 5 37] 106. 5 86. 2 97 j15 3-3[£24- © 
18 4. 01. 3 786. 64. 1 3810. 2 86. 8 883.246 
1914. 812. 7961.40. 7 39 108. o 87.s| 99 |254- 6/125, 2 4 22 
22 . 12.6 80 62. 2 fo. 3 40} 108.8| 88. 1201884. 202. 00163. 6 
2116. 313. 2 8162.96. % 141] 199. 6 88. 2% 01 86. 226. 5 
| 22117. 113. 88263. 761. 61} 42} 180.3} 89. 4 on. o. 
2317. 914. $i] 83/64. 5 52.2 43111 90. % 03 157. 8127. 7 
2418. 718. 1 8465. 352. 9 44.9 90. 6 458. 38. 4 
1 19. 415. 7 85/66. 153.5 48/112. 7 91.2 2 159.3429. 0 
2620. 2 16. 4 8666. 8564 1 46/113. 91-9 169. 1 
27 21.01. 0 8765. 654. 7 47] 114.2| 2. $i] 76% 0.3 
28 1. 87. 6 8868. 455. 4 43] 125.0} 93-21] 8616/30. 9 
29 a3. 518.2 8969. 56. 0 49| 115.8] 93.8 624/131. 5 
2 78.20 90|69. 94 56. 61| (8.40 94-4 1063-232. 2 
31 24-1 19. 5 9170. 757. 31) 151] 147. 3) 95.0211 ji6g. oft32.3 
32 124. 920. 1 927. 55. 9 52} 138.1} 95.71] 121164, 71433-4 
33 |25. 6120. 8 9372. 558. 5 3118.9 96.31] 13 95S r34- 9 
3426. 421.4 9473.092641. 7 6. 9 141166,3)r34- 7 . 
1327. 2 92. A 9573.8 8.5 551120. 5 97-51] 1567.10 35.3 371173. 1 
36 128. 0022. 7 9674. 66. 4 56121. 2 38. 21667. 9% 35-90% 701244 $1173-7 
178. 83. 39775. 4060. 9 57122. 0 98. 86768. 645 36-6 
3829. 523. 9 98 76. 261. 7 5822.8 99-4 8 69. 37-2 
39 30. 324. 5 99 76.962. 3 59 123. 6/100. 1 1%. 7-8 
4931. 1/25. 22.2 62.9 _bo| 124-3} 06. 7 20 }L710) 38-4 —2 
431.9256. ½%½01 78. 563. 661125. 1101. 3 4247 139.4 
42 32. 626.4 02179. 3164. 2 62j 125.9301. g/] 22|172.155139.7 
43 1.47. 1038. 0% 8 631126. 7102. 6 2373. 3/140 3 
44134- 2 27. 7 04 80. 865. 4 |} 64} 137-4 | 103+ 2 2474.1. 0 
4518. 028. 30681. 666. 1 65728. 2 103. 8 25jr74.$1141-6 
4035. 7128.9 ] 0632. 4166. 66129. 0 104. 35 2676. 6062-8 
4 529.6083. 167. 3 67129. 8105. 1 2776.4 143.9 
f 37. 330.2 0883.9 68. 0 68130. 6106.7 2672.43. 
49 38. 130. 8 0984. 768. 6 69/137. 3106. 4 297.044, 6 
50 18.9 2. 10 $5.5 69.2 _70| 132-2 }107. 0} 30 178. 71344- 7 
5139-6132. 1/71/86. 3169.9 177132. 9 | 107. 61/231 [179-5414 5+ 4 
52 4132.7 1287. 70. 5 72/133. 708. 2 32 180. 3666. c | | 
534.233,40 13/8 87 17644 108.9 33187146. 6 | 
5$4142-0|34-0!] 141$3,6[71.7|} 741 135.21109. 5 34 181.8014753 0 
58142. 714.6 1589.417240 75/136. 110. 1 36/682. 6047-9 ; 
1543. 5] 35-21] 26}90. 173% 76| 136.5 | 120. 8!] 30}183.4j445-5 +3 
57 144-31 35-9|| 17|99.9173-61] 77/137. 51.4% 3718. 49,0 51 
5845. 136. 51897. 774. 3 780138. 3 tz. 0 3886. 00 169•%8 51 
5945837. 11992. 574.9791119, 1112. 6 3985. 8% .2t 
bo 5. . 20 93-3285 30 139-9|113-3|| 49 186. 5ft5r.0 b 
Dia Lt. Bid] Dep. | Lat. | Dit) Dep. | Lat. nd Dep. | Lac. | ; 
_ Þ» 2h for 51 Degrees. . 


; 


Difference of Latitude and Departure for. 40 Degrees. 


I 


Din Lat | Dep. Dit] Lat. | Dep. Dit] Lat. Dep. ID Lat. Yep Dit Lat. | Leg. 
ü oo. 8 oo. 6 6140. 739.2 21 92.777. 608 138. 6 x" re 184. 654. 9 
201. 501. 3 6247. 539.9 2293. 40 78. 4 82 139,417 0% 42/85. 4165. 
3102. 301.9 638. 340. 5 23 94. 279.1 831140. 217. 7 41/786. 1166. 2 

14 03. 102, 6449. f. 124 95.0} 79. 7 84/140. 9%. 3 44186. 9166. 
$103- 8103-21] 6549.8 [825 9.7 80.485141. 18. 9 45/187. 7 157-5 
6 04. 603. 9 66 50. 6 42, 4 26 96. 5 81.01] 86142. 5/129: 60 46168. 41158. x 
7 . 7 04.5 671 51. 3143-211} 27 97.3} 8.6087 143- 21120. 1 47189. 2 158. 8 
$1009. 105. 1 6852. 143.728 98.0} 82. 3 88 144.020. 9 48199. 0159.4 
906. 90. 8 6958.9 44. 4 29 98.80 82.9 8944. 82. 5 49190. 7/260. 1 

10197: 7 06-41] 70153: 6145-01] 30 | 99-6] 83. % 914-8 2.1 65/191. 8169. 7 

4x [05.4107 1)þ 714 54+4145 6% 3 [100.3] 84.297146. 3/122. 8[[251| 192, 31161: 4 
128109. 207. 7255,26. 31} 32 101. 10 $4.9 92147.1½23. 4 52193. 0/162. o 
13 eos. 4 73155-9446: 9% 33 101. 9 85. 5 93147. 80124. 1 53193. 6162. 6 
34 10. o. 0 94150-7447» 6 34 0. 6 — 94 | 148. 60124. 54 194.6163. 3 
£5111 $1996 6] 751 57-4 (48-2 || 35 103.4) 86. 8 95|149.4/125-4)} 55/195. 3 163.9 
10 g. gÞ/ 16 3!} 76158. 248.9 36 104. 2 87. 4 96150. 126. 0 56190. 1164. 6 7 
Nine 9 ss. 0149. 51] 37104. 9 88. 10 L97150. 9126. % 57 196. 9/165. 2 
18 13. 811. 6 59-7450: 1 38105. 7 88.7 9811.7 127. 3 58] 197. 61165. 9 
9119 6142-2] 6. 550. 8 39 106. 50 89. 4 99 152.427. 50 98. 4166. 5 

2 | $0 64. 3 $1:4/] 49[327-2| 99. 0|[200|153-2 125, 6 FM 199. 2167. 1 
21 6, 3413: 51} 826. 052. 114108. 0 90. 60201154. 29. 2 261199. 9 167. 8 
22416; 9f 14. 1 8216258 [52.71] 4208. 80 91. 3 02154. 7129. 9% 62 200. 7168. 4 
23147 6p44+ 511 83e. 653. 4 44 [199-5] 9.9 03155. 5 30.5% 63 201.4169. 
244145. 4,4 84464 3. 40. 30 92. % og 156. 331. 1 64 202. 2169. 7 
25119. 24 10:1} 85/65. 154 45 furt. 493-2056157 00131. 80 65/203. 0170-4 

26 19; 9p 29-2] $6165. 9 $5- 46 111.80 93.9 06157. $1132. 4 66] 203. 7/171. o [ 

27 120. 711741] $51686:6{55.9!] 47 {112-6|.94- 51] 07|158.6/133. 1 67 204. 5171. 6 | 

a$\25. 4/230 $3167; 4156.61] 48 1213-4 5-1 08759. 3133.7 68] 205. 372.3 | 

Lagi/2. 233.61} 8568. 257. 2 49 |114.6| 95.81| 09160. 1/134: 4 69 205. 172.9 

£32123-0179-3 2 68.957. 9 5014 9 9. 4 10160. 9135. % 70206. 8173. 6 

13.7 19.9 9169. 758. 5½;61 115.7 97. 1011161. 6135. 6071207. 674. 

ee 5270. 558.1 52 116. 4 97.7 12162. 4136. 3 72208. 31174, 8 

133 25.3 21. 2 9371,29. 84] 53117. 2 98.4 13163. 2136.9 73209. 175. 5 

1429.041994 72. o 60. 4 54 118. 0 99. 0 14163. 937. % 74299. 9 176. 1 
48126; 822 5625 77. 861. 10 568. 7 99-60 5164.7 38. 2 75/210. 176. 8 

8. 27643. 1 9673. 5 61.7 36119. 5/100. 3 1665.4 138. 80 7021.417774 

373. 3 23.8, 97174-3192. 41] 57 120. 3100.9 17/166, 2139.5 77|212, 2175.1 

38 29. 1124-4 9875. 163. % 53 {121-0/t01.6f} 18| 167, 0149-1 78 212. 9178.7 

es 1] 99175-8163. 64] 5% A421. 8102. 219 16 140. 879213. 7 179.3 

49130 6124. 0076. 664. 3 60 122. 60102. 8 20163. 5141.4 80 214.589. 

e nen 77-4104. 6 123.3103. 5221169. 3/142-1}|281/245.2 180. 6 

42 ($2624 275011 7s. 165. 6 62 124. 1104. 1 22 17. 00142. 82216. 0%87. 3 

eee 78. 966. 263 124.9104. 8 2310. 80143. 3 830216. 8181.9 

as 33% 78, 3/04/79. 766. 8 64125. 6105. 4 24 |171. %½44-0 84/217. 5182.6 

145 eos 80. 467. 5 65 | 126, 4106. 125 172.344.600 80278. 30183. 2 

i 2129-61] 081. 268. 1 66127. 206.7 2573.45 86|21g71|133+9 

r 3.6% 30, 2 oh 82. 068. 8 67 12.910. 3 2173.45. 85|219. 8/184. 5 

48736. s es s 82.769. 4 (8128. 7108. % 24 | 174.6[146. 60 880220. 6 185.1 

| 45 9 09 83. 570. 1 69 129. 4/108. 6 29| 175, 4147. 8g9|221: 411858 

ie. 32. 2 2% 130. [leg. 30/176, 2147-9 99) 222. 5 186.4 

is s 07.3071 13.0109. 9% 231170. 948. 5/|291)222.9 187. 1 

32 39.833412 85. 872. 0 72131. 7/10. 6 32177. 7149-10 920223. 7145707 

ei 23486. 672.6 73132. 807.2 33178. 849.8 93/224.4½88.4 

N . 3 73,3743. 34/79, 50. 4 9422.2 1890 

is 8. 73.9% 73134. % 12.5 35/18, 81. 195/226. 0189.6 

e gl 36.01! 888.974. 6 76134. 8113. 1 36180. 881. % 90226. 7190. 3 
36.6% 789,675. 77135-6113. 803718. 5182.4 % 227.590. 9 
„. 890.4 75- 9 78136. 3114. 4 38182. 3013.00 980228. 3191. 6 

Leoleg 6 99 276. 5791370. 39183, 53-60 99 229.0193. 3 
0140.0 38. 6 206191,9177-14] 80 137.9115. 7 40183. 0164-330029. $1192. 9 

Paar. i Be. Lit, E Dep. | Lat. Bin Dep. | Lat. Dia Dep. | Lat. 
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118.7 
119.4 
120. o 
120. 7 
121. 4 
122.0 
122.7 
123.3 
124. o 


4124. 6 


125.3 
25.9 
126. 6 
127.3 
127. 9 
128. 6 
129. 2 
129.9 
130. 5 


13. 8 
132. 5 
133.2 
133.8 
134˙5 
135-1 
135.8 
136. 4 
137.1 


137+ 7 


112.2 
112.8 
13.5 
114. 1 
114.8 
115.4 
116. 
116. 8 
113.4 
118. 1 


138.4 
139+ 1 
139+7 


Far om 


76| 208. 361. of 1 


CE 


Difference of Latitude and Departure for 42 Degrees. 


Ditt | Lat Dep. Dit Lat. Lat. Per. Diſt| Lat, | Dep. Dit] Lat. Dep. Lia Lat. | Dep. 
1 [00.7 90. 7 61 45-3 . $j1]121] $9.9 80. % 184 134+ $[121, 1 241 179. 0161. 2 
2 01. 8001. 3 6246. 141. 5 2] 90. 6 81.61] 82135. 2121. 8 4279. 67. 9 
3 [o. 202. 0 6346. 842. 10 23] 91.4] 82. 3 83138. 9122. 4 43180. 562. 6 
403. 0102, 7 641 47+ 42. 81) 24 92. 1 83. f 84/736. 7123. 1 4414834 363. 2 
8103. 703. 3 65148» 3] 43+ 51] 25] 92.9] 83.6 85/637. 30123. 8 45182. 00663. 9 
6 {04+ 5/04. o Ce. 0] 44- 26 93. 6 84. 3 861138. 20124. 4 46183. 76. 66 
7 og. 204. 7 6749.8 44+ 31] 27] 94-3] 85. 87/138. 928. 1 47/183. 5165-4 
8 os. glos. 4 es 50. 5 45. 5 28} 95.1] 85. 6% 88/139. 725. $1] 4884. 2165.9 
9 ob. 706. 0 69} 51. 346-2 29) 95.8} 86. 3 89/4. 4/26. 4 49185. 066. 6 
- 100. 406. 7 77] 52-0; 46,81 30% 26. % 82. goſ14t.31127.1 501155, 71167. 2 
13/108. 2107-41) 2452+ 7147+ 51] 131] 97.3] 37.6191 141.9]127. 5 8051186. 50167. 9 
1 og. 908. 0 7233. 5148-21} 32 98.10 88. 3 92142. 6128. 4 52187. 20168. 6 
ig og. 7]08. 7 715. 248.8] 33] 98.8] 89.0 93/143. 4129. 1 53/182. 9169. 
14 110: 4/09. 4 741 55- ©1 49» 5 34] 99. 5] 89. 6 54/7145. 10129. 8 541188. 71169. 9 
1811. 1/10. 0 756/55 7 50-21] 35 400, 3| 90. 3 95/144. 9/130 5 551189. 470. 6 
161.9017 56, 5 50. % 30% 101. 91% g6[145. 6137. 1 56/190. 21171, 3 
1218. 6611-4727 281. 5 37] 201-5} 9.7 97146. 30131. 8 57190. 9171. 
18 13. 418. 0 785.982. 20 38102. 5 92.31] 98/147. 1032. 5 88191. 7172. 6 
194. 13, 794 55-7] 52+91] 39] 193-3] 93% 991142 80133. 59192. 4173.3 
20 (14. 9/13-4 $5]59-4|53-5\| 40| 194-0} 93-7 |200j148. 6|133. 8/| 60/193-1 [173-9] 
: 21 {14-6/36 of} $1160. 2] 54.21] 141 | 104.7] 94. 3257149. 30734. 50261193. 9] 574+ 6 
| 22 16. 3 14-7 || 2160-9! 54. 9 42 | 105. 5 95-0 0210. 11135 1 62194. : t75-3 
2317-11354} $3 01.71 55-51] 43/106. 2 95-71] oz/150. 8135.80 63]195-41175- 9] 
| 24992-5 . 84/62. 450. 2 44| 107.0] 86. 3 og/151: 51136, 5 64/196. 11176, 6 
4 .26418, 616. 7 8563. 1 56. 9 45 107. 7 97. 0 962. 3137. 1] 651196.9 177-3] 
„ 19. 37,6 86e. 957. 5 46108. 5 97.7 0053.32.80 66 . T7 
Il 27120-1118. 1 5264. 658. 2 47] 109. 2| 938. 3 071153+ $1138. 5 671198. 30178. 
> * © $8120. $|18.7]| 8865, 4 58. 9 45] 109-9] 99.0 o8|154- 5139. 1 68199. 1{179. 3 
8, 29 f. $19.4 || 6. 159. 5 49110. 7 99.7 ogf155- 50139. 80 69199. 8]180. 0 
x 39 [22-3 20,1) 9 66.9 bo. 2 39] 3111-41100. 4% x0j156. 01149. 80 70 200. 60180. 6 
| . 3123. © 40. 71e. ep. 112. 2101. 017156. 71141. 2710201. 3 181. 3 
43243. 8/21.4 92 68, 361.5 512.9101. 7 12152. 5041. 80 72/202. 10182. 0 
in de. 9 6, 51/13. 7104. 4 13158. 2042. 5 73/202. 8 182. 6 
OY j $4125.22. 4,862. 54 114. 40103. % gg{159- 0[143- 21} 74(203-5 183.3 
184 3528.8 23. 4 96/79, 60 55115. 103. 7 1519. 7/143. 80 75204. 30184. 0 
„ 26.724. 1 9674, 3064. 2 56115. 9104. 4 16/760. 56144. 5 761205, of184. 6 
"1 37 1*7- 5124-$Þ] $7] 72+ 24.64.91] e. 6105. 0 17/761. 2145. 2 771205. 18 f. 3 
N 28129. a4 87. 865.6 58717. 4005. 7 x8 102. . ol 780206. 5186. 0 
| ; | 39 [29-©/ 26; 997: 5166.21} 9418. 1106. 4 19] 162. 7/146. Sf} 791207. 31186, 6 
4429.726810 74: 3|66.9]| 60 118. 9 107-0] 200163. 447-8008. 0187. 3 
$4.+ £4, 42139 $127-4jf101 [75-0 67.61} 167] 119.6107. 7221164. 211478 2311208. 71188. © 
i +1 42 ($1-2125- rr} o2[75.8|63. 2 62120. 3108. 4 22/164. 9148. 5j|. 821209. 51188. 7 
- 43 147+ 9128, 51} 037%. 508. 9% 63] 121.1] 109.0] 23/165. 749. 2 83/210. 20189. 3 
1 4132-71 39-4]] 04|77- 3 69. 6]] 64] 121. 8109. 7 241 166. 449. 9 84211, of1go. of 
; "45133-4383 {]"o5 | 78.0] 70.21] 65/123. 6110. 4 25/167. 11150. ff 8/17. 7/190. 7 
| | 4 134-2 30. 8 0678. 7 70. 9 66123. 3111. 0 +6] 167. 9 151. J 86212. 50191. 3 
4964. gf 3174 87179. 5 71.6 671241111. 7 271168. 6( 81. 9 87/213. 2192. 0 
$5 135- „ese. 2 72. 30 68124. 8112.4 28169. 458. 50 880413. 9/192. 7 
p | 49 $5412. 3 eg21.0] 724.91] 69) 125. 5113. 1 29170. 1153+ 2}, 89/214. 70193•3 
*+: 0 SALES 2. == Jo] 129-31 113-71} 301 179+ 91153: N}]_9 215-4]194- © 
I STREET 574. 37127. 114.4231171. 611 54- 502910216. 194+ 7 
454 4 rz 83.21 74-9 72122-8110 320772. 3 155. / 921216. 995. 3 
A 4 $3439: 4135-51} 1315 3-9] 75-61] 73/128. 5115.7 g3[173-2 155.9 931217, 71196, 0: 
A. 5⁴ . i} 141 34.7176. 31] 74/29. 31116. 4 34/173. $|156. 50 941218. 4/196. 7 
g . 36. 815/85. 476. 9 75/130. 017. 351174. 606157. 2 95419. 197. 
£6 41.0 37. 5 16180. 2 77. 6 76 I30.71117.7 2 175-5 157. 9 96 ne glenk 
4 $7144 3138-11 3s. 978. 3 77] 131-5] 118.4]] 371156. 11x58. 5 921220. 68. 7 
„ 43 „ 188.778. 78/132. 2119. 10 38/176. 8059. 2 58221. 199. 4 
153.39. 5 KL 8. 479.6 79] 133-0|119. 7 391177- 51159. 9i] 99228. 4200. 
CO INNER: 0149: 1} 201 39. 150.21} $0! 133. 7/120. 4 8 — 7 — yet | 
. 1 Dia P.. Tec. Ba Dep. Tat. p De 5 2 
- '® N 
8 | 757 43 255 7 2 = 


7 


Difference of Latitade and Departure for 43 Degrees: 


Mt] Lat. | Dep. [{Diſt] Lat. Dep. ¶Diſt « [[Diſt} Lat. 
5 88.7 00. 7 6144-641. 6 tz 2411176. 3 
2101. 50. 4 62/45. 342.3 22 4277. 0 
3102. 20. 0 6346.1 43.0 23 431177. 7 
402. 902. 7 6446. 843.6024 44178. 4 
Þ 04. 7193-4 j| 65147+51[44- 31} 25 451179. 2 
04. 4|104.1]| 66[48-3/45.01| 26 451179. 9 
7105. 104. 8 6749.045727 471139. 6 
o * + 05. 5 68149. 7140.41] 28 48[181.4 
g106.6106.2|] 6950. 5/47. 29 491182. 1 
10197. 3 06. 8 70] 51-2147-71 30 5082.8 
1108. 0. 5 7151.9 737 251183. 6 
12108, 8 08. 27252. 749.1 32 520184 
1309. 508.9 7353.49. 81] 33 53]'55.9 
14|10. 209. 5 74] 5$4-T] 50. 5 34 540185. 8 
1511. 010. 27554. 951. 2 35 55/186. 5 
16111. 10. 9 765 55.661. 8 36 561187. 2 
17112. 4 11. 6 77 56. 3 52. 5 37 57 187. 9 
1813.2 12. 3 7857. 053.2 38 581188. 7 
1913.9 13-91} 2987-863. 9 39 59 1189.4 
2014. 613-6 808.64. 84 66 190. 1 
21|15.4} 14-3] 81059˙2 55.2047 2611190. 9 
2216. 115. 0 8260. 065.9 42 62191. 6 
2316. 8 47 831909. 7 56. 6 43 631192. 3 
2417. 616. 4 846.457. 3 44 64193. 1 
25118, 317.1 85/62. 258. 0 45 651193. 8 
2619.01 7-7 8063. 9 58.61] 46 . 66194. 5 
27|19.7] 138.4 || $7j63.6 59-31] 47 67/195. 
2820. 519.1 8864. 460. 0 48 . 68196. 
2921.29.80 8965. 160.7 49 . 691156. 7 
321.92. 8161.41} 50 . . 21] 701197. 5 
21122. 71.2 91 66,2162, 3 151 103.1154343. 9/1271 [198.2 
32\23.4|21.8\| 9267. 362 7|| 52 103. 6 12165. 01144 5 72198. 9 
3124. 122. 5 9368. 063. 4 53 104. 3 13 83.8 145.2 73199. 
34 |24.9|23-2|| 94|68.7164. 20 54 105. % 14|t56. 5[145-9f} 74286, 4 
35125-v|23-9]| 95[59- 5164-81] 55 195-7 || 151157. 2[149-6)} 7801.1 
3626. 3]24- 5 9670. 2 . 56 106. 416/58. 0[147+ J 76201. 9 
3727.125277. 966. 2 57 107. 1 17168. 7148. % „70. 6 
3827.382591 98 77.766. 80 58 tog. 71869. 4/148. % 78203. 3 
39 28. 526. 6 9972.46. 8 59 108.4 19160. 2149, 79 404. O 
40129. 3[27-31[[100|73»1 6$. 2 8 109. 1 20 160. 910. of} 80a. 2 
4130. o 28.0 0173.9 58.9 161 tog. 8221161. 6 150. 7 aN 205. 5 
42 30. 728. 60274. 6 69. 50] 62 110. 522162. 451. 4 82206, 4 
433.429. 30375. 370. 2 63 111.2 23163. 1/152. 1 83 207, 0 
4432.3 39-0 || 04176. 170. 9 64 111.8 24/03. $[152+ 7} 34 1207; 7 
45132.91 30-71] 05176. 871. 6 6 112.5 25/164. 6| 153+ 4]] 851268. 4 
46 |34- 631.4 0677. 572.3 | 68 113.2 — 185. 3154. 86 og. 2 2 
{ 78. 373. 113.9|| 27166, o|1 54.8 87140 9195. 
: 114. 5 28/166. 711 55+ 5 $812. 6 
[15.2] 29/167. 55% 389 [a31.gf19 
113.9 30168. 1/155. 5} 90 112-1 
116. 62310168. 9/157. Shining 
117. 1 3269 7158. 2 9110 
118. 0 33 70. 4158. 9% 93 214+ 3 
118.6 34/171. 159. 5 94[215-0 
119.30 35/77. 90, 21} 95124547 
120. 0 35/72. 6160. 9 9818.3 
120.7 371173. 3661.6 97 12874 
121.4 38|17443|162. 30 58/18. 6 
12. 1 391174. 80163. o gg lars. 
128. 7 40/155. 60163. 6 300 219-4 
Lat. | iſt! Dep. | Lat. Di! Dep. | 
for 47 Degrees. 
* 2 


Lat. | ep. Lat. | Dep. |} Diſt | Lat. | Dep. Dit Lat, | Dep. 

00. 7100. 7 87. 0 84-0 181130. 2}125. 7241 173.4167. 4 

01. 401. 4 97. 884.7 8230. 926. 4/ 4174. 168. 

92. 402.1 88. 5 85. 40 8331. 6027. 1 43174. 8168. 8 

02. 9/02. 8 89. 2 138.1 . 127.8] 44175. 6169. 5 

03. 603. 3 89. 9 $6.8 128. 5 45 176. 4170. 2 

04. 3104-2 90. 6 87.5 129. 2 46 176. 9170. 9 

05. 004. 9 91.4 $8.2 129.9 4777. 7171.6 

. 05.6 98. 1 88.9 130. 60 48175. 4/172. 3 

06. 3 92. 8 $9.6 131+ 30 49 122.3072. 

07. 22 93.5 90. 3 132.0} 50 179. 8/173. 6 

07.9107. 6 94-2| 91.0 132. 71/251 | 18c, 5 

o8. 6108. 3 94-9! 91.7 133. 4 52181. 3 

99˙49˙ 0 95-7 92.4 134. 1 53182. o 

10. 109.7 96.4 93-1 134+ 80 54182. 7 

to. 010.4 97-1} 93-8 135-4] 55]183-4 

11.8011. 97-3] 94-5 1364 11] $6] 184. 3 

12.11. 8 98, 5] 95-2 136. 80 5718.9 

12.8112 5 99-3] 95-9 137. 88 * 

13-71 13-2 too. o 96.5 138, a 59 86. 3 

14.42 100. 7 97.2 138. gf} 52 187. of 

16.114. 6 101.4] 97. 139+ 61/261 | 187, 7 

17. 15. 3 102, 1 3.6 140. 3 62| 188; 4 

16, 5016. 0 102.9] 99.3 141. 0 63189. 2 

17. 3116.7 103. 6 100. o 141. 64189. 9 

18; 017. 41] 104. 3 | 109.7 142. 4 190. 6 

18. 71 2 105. 0 102. 143-1 191.3 

19. 418.8 106.7 one 143. 8]] 67] 192. 1 

[20.3 19. 4 106. 5102. 144. 6192. 8 

20. 9 20. 1 107-2] 104, 5 145-2 69193. 5 

22.6022. 107.2101042 4722194. 

23. 321. 5 108. 6 104. 9 146. 671194. | 

£3. 0122.2 109. 31 105.6 147. 3 72 | 198. 

23. 7122.9 110, 1| 106, 3 147-9] 73196, 4 

24. 523 6 110. 810. 148. 60 74197. 1 

25.2043 111. 5 105.7 149+ 3 75 1197.8 

25. 912540 112. 2 108. 4 150. 0 76198. 

16. 6025.7 112.9 10. 150. 7 77 1199, 2 

27. 3 M$ 113. 1| 109.7 151. 4 78200. o 

28. 127. 114. 4110. 4 152.10 794200, 7 

28, 8127.8 118.1111. 152. 80 80 201.4 

29; 828. 5 11.811. 8 193+ 5281302. 1 

30, 2129. 2 116. 5112. 5 154+ 2 8 202. 8 

30. 9129. 9 117.2|113-2 154+ gf} 83203. 6 

31, 0/30. 6 118.0113. 9 1155-6|} 84 204. 3 

32; 437. 3 118.7114 6 156. 30 8520 f. o 

33+ 3] 33+ 0 11.9-4|115- 3 57. 86205. 7 

33-8] 32:6 120. 1116. 0 « UL 57» 7 706, 4 

34. 5133. 31 120.8 [116.7 164. 01 58. 4 88107. 2 

15: 3134+ © 121.6|117.4 164.7 159- 4] 89 1207. 4} 
0136.5] 34. 7 122. 3/118. 1 «41159.8\] 90208. 6 

36:71 35-4 123.0118. 8 21160. 4291209. 3la03. 

37-41 36.1 123-7|119. 5 91161, 1 9220. 020. 8 
53. 136. 8 124.4120. 2 60161. 8 93210. 203. 3 

39. V 37. 5 . 125. 2120. 9 31162. 5 9411. 5$/204.2] - 

39, 6138.2 . 125. 911.6 0163. 20 95212. 4204. 9 

$2.31 33.9 e tab. 6 122. 2 163. 9% 9013. 906. 6 

47: 039. 6 . 127.3122. 9 51104. 0 97 }2i3- 61206, 

41. 748-3 . 128. 0|123.6 171. 2|165. 30 98|214-41207, 

4. 414%, ©) 128. 8124. 3 66. off 99 118.351. 

$3: 214k 7 . 4j]_v0| 129, 5[125.0 172. 6166. 7j/[300| 215-8 . 

Pep. Ta. Dep- Lat. Din] Dep. | Lat. Lat. om Dep | Lat. 


for 46 Degrees. 


Difference of Latitude and Departure for 35 Degrees. 


Diſt Dep. t. Dittſ Lat, 4 Dep. {}Lift} Lat. 
"0 00. 7 8 5. 0 18128. 028. 00261070. 4 
2 01.4 86.3 82128. 7128.7 42[171.2 
3 O2. 1 $7.0 $31:29. 4/129, 40 4321.8 
4 4 02.8 87. 7 $4 130. 1/130. 4 441172 5 
5 03-5 88. 4 8530. $1130. 8 45 173-2 
- Og 2 89.1 801131. 50131, 5 461173+-9 
7 04. 9 89. 8 871132. 10132. 10 471174-© 
8 917 90. 5 881132. 932. 9 48117 5-4 
9 06. 4 91.2 89]133- 6 133- 6} 491479.1 
10 07. 1 91.9 991[134+ 31134- 3|| 59 176.8) 
117 07. 8 92. 6 1911135. 1/135. 1 251677. 
12 os. 5 93- 3 92135. $1135- 8 521178.2 
13 09. 3 94- 9 931136. 51836. 5 531178. 9 
14 09. 94.7 94372037. 20 340179. 8079 
1 5 10. 95+$ 95 | 37- 9f137- 91} 551180. 
16 11-3 98.2, 961138. 6 138. bf} 56}a$r. 
17 13-0 96.9 97 1139+ 3139-3 82018 
18 12.7 55.2 97-6 g8 140. 01340. o 58 
19 13. 58 98.3 99 [149+ 714-7 57 
20 14-1 $6. © 99. 0 2001414141. 4 600183. 
2¹ 14.8 57.3 99.7 210148762 10610T84.5 
22 15.6 58.0 100. 4 02 |142. 80142. 8 62/183. 
23 16. 3 58.7 101.1 03 143. 5143-5 386. 
24 17.0 59-4 101. 8 9414421 2 641486. 7 
25 17.7 69. 1 102. $ 05 [144+ 9/144« 9/0 651487. 
26 18.4 60.8 103. 2 of 145+ 71145+ 7 661188, 1 
- 19. 1 Gt« 5 103-9 07 > 146. al 671288.Y 
19. 8 62+ 3 104. 6 o8 [147+ 1]447+1 6489. $ 
20. 5 62+ 9 105.4 og [147+ 81147+ 80 691190 
21.3 63-6 106. 1 10148. 5/148. 8 79{490.9 
21.9 106.8 211 149.2149 22771916 
22.6 107. 5 12 [149+ 9149-9 7292.8 
23-3 108. 2 13|150. 61150- 6 73ʃ193. 
24.0 108. 9 141151. 31151+ 3}}-241199-7 
24.7 109. 6 15152. 0/152 o 7696-4 
25.5 110. 3 161152. 7]1$2+ 71] 7693.4 
20, 2 111.9 171153-41153+4)} 777195-9 
26.9 111.7 18 [154+ 154. L, 781196: 6 
27.6 112. 4 19 454 801K 4 797197. 3 
28. 3 113.1 2 80198. 0 
29. © 113.8 221 156.3 156. 3 184/198. 7 
29. 7 114. 8 24157. 011570 $2 1995 4 
30. 4 113.3 230157. 7(157+.7)] S348, 
31.1 116. 0 241153, 458.4 4 . 
31. 8 116. 7 25 159,159. 3} 351207; 
32+ 5 117.4 26159. 801 59+ f $6}$02. 
132 118.7 27160, 5} 160. 5f} 32/208; 
33-9 118.8 28 161,161 2} 8 [#03 
34-6| 119+ $ 29|461. g| 167, gif" 898. 
384 120.2 30 162. 60162. 6 oog. 1 
36. 1 120, [231 |163. 30163. 349112058 
36.8 121. 3264. * 92h. 
37.8 123.3 33 | 164+ 71164. „ 9312073 
38. 2 123.0 34 | 165. 5] 165, of 941207-9}803- 
38.9 123-7 351160, 2 160, 2 95 208. 6}z98. 
39.6 124-4 36 | 166. 9/166. g]} g6|409, 35309, 
40. 3 125.2 37 1167. 6| 1b7. f 97 
41.0 125.9128. 9 381168. 3768. 3 late 
41.7 1 6 39169. 00169. 00 991. 411. 
42.1 80 127-4 40 169. 7 169. bun. 
1 Lat, | Dep: Dit! Dep. | Lat. 111 Dep: | Tae: 
by n for 45 Degrees. 


- n 


SouTa CoasT of England, bounding the Britiſh Channel, 
and the oppoſite Coaſt of France; with the Latitudes and 
Lopgitudes, and Time of High Water, and the Time 
the Current runs in the Offing of ſome Places. 


Engliſh Coaſt, H. M. D. M 
North Foreland ſto 30 


iche ſter Harbour 39150 47 
ortimoutn ——-{IT 15/50 48 
Spithead Road —| 9 30/5 48 
owes I. of Wight|10 45/5 48 
It. Helen's Road | 9 
bembridge, I. WI. 10 15152 40 
[ unnoſe —— 
atharine's Point 

ecdles 10h. 15 w. 
brit Church —f 
FOC , Dorſetſhire | 


The Curreat in the Mid. Channel in 


eral Point N. E. about 1 H. 30 M. after High Wa- 
St. Alban's Head ter; and it runs off Dungeneſs 4 H. to 
Weymouth. — and an Half Hours; in the Downs 4 | 
Bill of Portland Hours; and Eaſt in the King's Channel, | 


3 Hours after High Water | 

The following Table ſhews the Time cf 
High Water at the principal Headlands, | 
&c. in the Channel, on Full and Change 
Days, and the Time the Current runs af- 
ter High Water, 


* 


SS Aw Angu om 0c cle 0 ovyw es oo ow wo 


Exmouth Bar — 

orbay . — 
Dartmouth — 
Start Point — 
Pratt, S. P. of Dey | 


| £4 ie 
- 


Plymouth — 
Eddiftone The Current runs after H. W. 
Ram Head — High Water. JH.M.jH M.], H. M. 
"mouth —— At the Lizard at | 4 30 3 05 f 2 30 
Lizard Point — "HOW the Eddiſtone | 5 30 3 0288 39] 
Mount's Bay — Ott the Sturt s 3c) 4 3003 51 8 3% 
Landes Fnd — Of Portland 7193 2 8 10 1 
Scilly F, © rn OF I. of Wight 3 144 3 1 E ILL 
Pt. Marie's 1. Off Arundel 9 ri 1 if gho 5 
Aldera, & Caſkets|1 and Shorham 5 ' os 
zurn - I. I Sark I. OF Beachy — 9 45] 1 15 8 © 
Dea lis Dungeneſs [10 3] 4 ojwY 2 2 30 
32 t Agnes: Light H. . = b <L 


Note; M. W. fands for High Water; R. for River z I. for Island ; P. for Point ; and C. 
. © for Cape, The Longitude is reckoned from the Metidian of London. 


Noz. The Variation in the Engliſh, St. George's Channels, and on the Faft Coaſt 
af England is about 24 Degrees Weſt, and about the Orkneys and Shetland Iſlands about 2 
Points, doe the Weſtern Coaft of Ireland 24% Weſt, and is found to vary between 11 and 
22 Minutes Weſterly every Year, or a „ about 3 } Years, therefore, by adding a 


Degree for $+ Fears to the Variation 
nearly ſ an ſuccceding year. 


given for 3784, you will have the Variation 


. 


* 
7 


r 
3 
= 

# a 


H. W. Lat. 
From Lands End Weſtward H. I. P. M- 
round the Coaſt of Great|souner LightHouſe| 9 2152 59. 
Wintertonneſs Lights 9 4552 49 
Britain. Yarmouth ———| 9 30/52 4 
N. W Lat. Long. Leoſtoff 20 — 19 9462 3 
| H. M. D. M. D. M. Leoſtoff Light Houſe 52 48 
n | 4 30159 6 | 6 oWſ|Sole Bay — 9 30/52 24 | 1 50 
1 en 4 30159 10 5 50 | Orfordne ſa — 94552 10 I 20 
E88 2 s so 8 | 5 22 [[Harwich 10 h. 30m. [11 15/52 © 1 20 
D 4 3315* 3 | 4 39 [llpfwichnx 11 052 8 [115 } 
5 T5151 13 | 4 $9 [[The Cur. runs ti | 
[Lundy Iflagd er 6 | & 24 Kaden Knock... | 
. urn — 8 2001 10 | 4 27 the Eaſtermoſt ö 
1Boggy Point 31 13 425 Sand in the 10 30 — 1140 
Morte Point — 1 18 4 1 ll King's Chan- ET 
1! oreland — 6 5051 29 | 2 50 — 5 of the 
{King's Road — 7 alsr 29 2 40 * 
—.— — W149, 3 — hann | 
|Caldy Iſle 2 ol5t 49 N along the Swin 2 39/51 38 t 16 
K Swanſea 22 Rus 12 0 a N 
Milford Haven licht f * ER ©. he Bos Lo 
ewe 9 8451 4 $ 14 {The Nore —|iz oi 34 [8 5 
Smalls Light Houſe 9 51 4 * 6 ||Sheernefs 12 001 31 0 56 
4 . 6 51 55 | 5 10 FR. Medway, Ro- | 
St. David's H 7 \ols2 © + 55 | chaliband Che. o 4551 25 Jo 36 
* 8 3e 53 [4 50 f| tham | 
— 21 30/53 6 | 4 30 ||Graveſend 1 30051 23 | © 25 
Carnarvon 222 53 17 46 R. Thames 1 * 46 51 432 o o 1 
Holyhead N. Point | 9 45 0 4 | | 
Skerries Light Houſe | 9 45153 — 4 44 Ile of Mas. 
Cheſter Bar — 1 39153 — 3 4 —— 
Liverpool! — 11 15153 1 [uf of Man — 30% 1 J 4 38 
Lancaſter — 1 1¹ 15 1441 o [Douglas 10 30154 7 1424"; 
Carliſle a= 155+ 35 | 3 {Ramſay Bay — 3054 17 | $21 
Kirkudbright —— T1 C154 45 | 3 53 Point Ayre — t 30/5 25 {$4 21 
St. Bee's Head Light | : g [|Peel Hill —|i0 3054 12 [4335 
— — * Is - 35 - 46 Variation 247 Weſt, 2 
Edinbu — 
Mull of Galloway — = — | 5 * | The Orkney Iſles. 
—4 _ tire to 30055 17 : 0 Ie rens keis le 11 36 11 
Lews ” Point 55 48 | 7 54 [old Head, S. Point | | 
Lewis's. N. Point 538 37 684 of Orkney I. 11 of5$ 40 30 
Diels hich ot 53 45 | 36 |[Rogaldiha N. Poiat| 
Tarbet Neſs — {57 59 | 3 36 || of Ditto 110 zol59 28. 46. ek 
Peter Head or Buch- 1 ee 30 |r 44 Shetland Nes N. 
2 — N 
| fort e 6 2 0 Par 18 — 1 0 30 124 
Fife Neſs —— 59 15 | 2 37 |[roul Ide — 1a 1 80 
{May Ille Light Houſe] 4 30/55 0 2 37 8. Point of the Shet- 1 
St. Abd's Head 2 30133 54 {7 5 land Iles 3 9 54 | 1:58 
Berwick — 2 30/55 47 e fir bo Neſs N. P. A 17 
{Holy land — 2 39155 47-12 of Ditto Iles 4 e #5 % © I 
Staples 2 39155 39 [ 139 wen Faro Iſlande 2 1 6:39 |: 
[Sunderland Point 4 36 $5.35 "| © 3® Rockal, looks like | 1 
2 959 2 | 2 81 an Hay Stack 57 22 [10 3 
3 css 22 8 F 
2412 | The Coaſt of Ireland. | 
3 ©1545 x — — 
3 Joſ5+ 45 1 2 [ola lead Kinſile 8 67 
3 30j54 41 | 0'56 ||Kjnſale Harbour 8 46 
3 45154 33 | © 26 [Cork Harbour $ 33. 
3 4515+ 9 | © 22 ſ}Youghall hag $17 , 
4 39154 20 | 0 10 IIDungarvon Bay 745 
4 3054 11 | © 8 Ellwaterford Haven 7.4 | 
' 154 oO 3 [altees Rocks 7% 4 
11 30153 3 © 27 Cernfore Poiat 45 
6153 © [0 35 rocker Rocks 8 5-497 
05; 20 | 1 15 {Wexford Bay — 1 5 53 
. 152 $9 * 27 


| 


| 


f 


„ A th. Ali. od 


4 


Long. , 

5. NM. | Weſt Coaft of Spain and | 
at Heal” 6 39W Portugal. | 
icktow Lighthouſe 6 33 [[-— — — 
ddlingridge Buoys {6 32 [[Cape Ortegal 3 47 N{ 7 44W 

Dublin. Bay — 0 3053 20 | 6 43 Cape Pinas — 7} 51 5 47 
oth Lighthouſe 53 22, | 6 gt [e. Corinna —| 3 56 - 10 
Lambay Ians — 53 28 þ6 4o C. Prior — ſo 4 38 [855 
St. Patrick's Iſland $3 35 | 6 34 [e. Finifterre w——y 52 13 
togheda Bar 153 44 | 6 42 vine del Conde it [5 20 
Dandalk Bay — $3 57 | © 42 O porta, or Porta Port] 3 10 8 22 
Carlingford Bay — 34 © 6 37 IIBaronna —44 11845 
Newry — 54 5 6 42 Burlings — zv 19 20 
Strangſord Bay — 54 77 [6 15 [|Liſhon — 42 þ9 3 
Mew Lighthouſe | _, 154 47 . 4 [. Roxent — 1 46 [9 40 
Belfaſt m—0'15/:4 49 6 20 C. St, Vincent 2 4 45 
Larn Harbour ——— 53 53 6 14 [Cadiz 6 4 31 6 13 
he Maids off Ditto 54 58 6 12 [Cape Treſalgar 10 5 53 
ar kes — 353 i 3% [Gibraltar ——| 2 456-6 53 
Naughlan fo 15/55 20 6 36 col 
ro M — 1 0 . * 
41 3 i 36 | :2 || The Coaſts on the Main Conti- | 
Cape Clear Weſtward, 3 15]5r 18 9 46 nent within the Straits. | 
Faſtnet Rock | 3 952 13 [9 51 1 "OI 
Prock Haven, ——| 3 951 19 [9 55 Lat. Long. 
zen Head — 3 % 277 for | Places Names. 5. 1. D. N. 
Dun Manus Bay | 51 28 to 1 Malaga m—\}6 4 N 4 © 
heep's Head —— 3 951 24 flo 2 [[cape de Gat ——— 36 40 1 
Bantree Bay 31 26 fo 2 [cage Paul — 633 i; [0 1 
he Cow and Calf | 51 26 10 23 | Alicant ——3 ; 5 
he Skelling Rocks} 51 40 [10 34 [Valencia — 35 © © 
The Blaſkets —— 451 58 [10 36 Barcelona —  } . 
Ballingſkellings Bay | 3 1555! 42 | 9 14 [ladarfelles — 18 5 7 J 
Wray Head ——; 3 mY 47 412.32 Toulon — 13 17 3 
Dingle Bay — 3 30 SI 55 10 26 Genoa — 8 40 | 
Ferriters Iles ——| 3 3057 55 $10.36 Leghorn — 0 30 
exiwick Harbour) 3 30/52 10-28 [[Civita Vecchia rr 5 
Arondon Head Bay | 52 10 10 2 Rome — — cnn 12 34 
Carry Head er 57 15 10 13 Naples — — 20 
op Head, or Mouth 2 Cape Sparteyento— 45 
River Shannen F $5152 23 % 14 [Cape Colonne — is 14 
e Bay ——| © 30155 10 | 9 32 |[Gallipoli — 18 23 
ine Res 7 ©[53 20 fro 40 f|Cape St. Maria, or Lucia 19 8 
Slack Rocks —— 53 55 [10 47 Ancona — 13 30 
Nad Haven —1 7 0154 6 |io 38 Venetio, or Venice iz 41 
Donargall.Bay | 54 39 845 1a r — 16 35 
de Telling ——} 54 33 | 9 23 [[Raguſa — 18 50 
ary „» 585 9 1 Li 50 Cattaro —— 19 17 
Care  ——| 35 15 8 50 [L Valona — —— 1 15 
'8 of London- Lepanto 1 22 42 
Lough 7 30155 12 | 7 30* [Cape Matapan, or Caliga [x 2 4t 
Mouth of the Bann Cape St. Angelo, or Angulo| 23 56 
L 55 10 717 * 24 5 
arrickfergus Bay 54 45 | 6 10 [Cape Martelo South Poiat 
| | | of - - Is 3 
— _ Cape Colom, or 24. 42 
Weſt ' Coaft of France. Salonica —— 23 13, 4 
7 — —— n {Cape Monte Sant 25 2 
te of Uſkant” 5 13148 30 NI 4 5g W}|Gallipoli — 27 20 
reſt © nr] n; | 4 26 ||Conftantin s 57 
Penmark Pat, 3 o\q7 52 | 4 4% [Cape Batbador, or Baba Jo 
nne | 3 30147, 21 | 3 13 She — — 27 25 
Angers — 0 0147 28 14 0 0 Barbernola, or Blane 26 3a 
Rochelle — 1 455 1 11 =p _ — — 7 $3 
a —| S7: 1 30 ntioc 17 
3 — AS : Scandaroon 5 or Alexan- Pt 


o 
— - — 
, 
k 


— — cre rnetren | 
Places Names. Lat. 
D. M. 
Antioch — 3 iN. 
Aleppo , — I 42 
Tortoſa — —15 
Tripoli 1 — 34 1 
oppay or p 
— ii 5 ; 25 [Hand, in the Archipelago. 
Alexandria n— 1 30 19 Ta | 
Cape Ruſata — 2 4 41 25 aſſo S 4 ofs 17k. 
Cape Meſurata—— 32 21 6 17 Lemaos — 39 35 * 37 
Tripola m— 4 ; 10% |Metylie E pe Sygre by 5 
Suſa — 5 5 1 34 ſs; er 27 © 
ape Bona — z; 1 4 iatto, or Schate -W 25 23 38 
— — 886 5 10 17 — 2 — wo 3 
ona — 37 5 8 19 — 20 6 5 
Ge Capes —"37)15 4+ Zio, or Sea — 37 5 — 
I — —— 1 = 
Cape pe Tidelles, or Delly's g? 5 4 15 * ney. Fermina, or ; * 
algier m— 530 2 — 37 
one Tenes —56 3 Fr — Mil or Sifanto 136 5 15 2 
Oran 36 ; [O 26 op 36 49 55 9 
— C 
cm Two r n oe 
euta — 3 4+ 
Tangier [3332 |5 45 Rhodes} Ne] L. End of Capelz6 »7 |: a | 
| wy - S, Ant — 35 $2 [2828 }* 
Hands within the Straits. ||Eaft. 91 Ho: e 
— + — 36 oN, 2 27 "ond C. de Cattelz4 30 55 10 | 
n 32 2 4 Coaft of Greenland. © ; 
4 Majorca - is th, 3 3s 
{| Minorca 4 © * 
* — ETI 59 | 9 12 Nova Sem. and Ifes 
2 — = 10 2 59 * S. Point. 
4 4 tto — 
C. Corſo, Nor. I Corſica Flea 5 : — Eatr. of Brazy 8. 
— — 3 4 
Liber or Elba 2 45 $9.46 Coaft of Iceland. 2 
Palmoralla, or Palmeria 41 3 fz 5 [Found Royal 66 22 
Ponza 6 .  \\; gar Point 66 20 , 
— or Eſchia — 40 34 T 35 - 1 Whale's Back — 65 26 . 1 1 
5 11 6. 4 Werchant's Forel | 63 24 | 
= 42 58 {rp Haff d ——| 64 30 | 
Corcola — 17 32 Fair Foreland 66 18 | 
Strombello —— — 16 © Grim's Islands 67 1 
Volcano — 38 27 [15 33 [Weſtmonia Isles 1 10 1 * 2 
Telicur — 35 [15 © [iſles of Ferre, | 4 
Farro 2 4 , 
rg, or ] | 
Main! He 71 33 1 
""*Coaft "of G reentand. = 
Point Look-out 76 24 6 3 E. 
Horn Sound wel. 3 76 45 113 3 
Bell Sound 77 1 f 43 
harles 1. Black 
| Point 7 36 * 13 


i 


* rt 5 


. 


© 7 20m 


a + "bt 


wap 


n 


N 5 L. Lea. NN = 
| „M. D.M. | Peterſburg 
„Cold N. end IVa. Memel 
Charles J. 1g 36/79 6 feet 2 EU Narva 
Ie Amfterdam 79 40 [12 45 Demes Neſs Ligh 
Fair Foreland —— 79 18 [10 5% [{Koningſberg — 
acluit's Headland 79 49 0 46 Dantsic 
Cloyen Cliff —— 18 24/79 43 { 9 56 Bornholm 
uſſin le ——|18 138 19 [11 2o {jStrael Sound 
lack Point ——| 9 42178 28 8 38 j|Lubec 
able I. one of the] Anout 
Seven — 9 338 57 20 Leſon 
meerenburg ——|1$ 53/79 44 41 48 [Rig 
unkis's Ile in Vo-[18 47/79 4: | 9 5g Dogoret Lights 
gel Sound 79 52 [12 30 ||Koxcar Lights 39 43 5 43 
ope Iſland _ ——| 76 15 23 49 | 
Cherry, or Bear Ile 74 25 118 © | ; 
— 5 % ||Coaft of Holland and Flanders. 
rom. Wiegate Straits to th | 
Fro *N ; Scaw —— HH. W.,, zs fro 20 
| 2. Helighland | $417 [ 3 
£42498 P " Bremen —1 6 ai; 30 % o 
ova Sembla . Hamburgh ——| 6 15083 36 [9 55 
jegate Straits Embden—— 2 1553 13 | 7 15 
ape Candi noſe | The Texel ——| 7 39153 $ [443 
ape Bars Amſterdam ——f'3 0032 22 | 4 50, 
at Noſe — Antwe — 95113 | 4 :8 
— 8 The Brill — 1 zost 55 2 4 
a na Fortuna Oftend 12 0151 13 I 
* 1 1 13 13 
tnoſe / 
Kula Entranc 
155 N The Weſtern Ves. 
a x * 1 3 Ws . [ 
orth Cape <— | „ 
17 — cross — 9 41N{[3r o 
romſoung 10 —— Flores — 39 34" 139 55 
damien I. S. W. Pt. Fial — 32 28 a1 
Lefort, S. Wi Pr Tercera 33 39 27 6 | 
errs, Ifand. St. George's —— 33 39 [27 $5 
N 38 | — 9 th or * 4 | 
Kate N 8 20 28 20 
N St. "Michaer'; _ 37 85 25 36 | 
« or en — St. M — 3 
—4Bontmel I. N. Pt. | wt 5 © K: N Po. 
p ; Whiting eye Ligh — — 
: IJudder 1 
{TheNaze of Norwa Canary Wands. 
Ferder Lights - | 
Chriſtiana : 
FORT VER) (Mad 2 End. 
1 » adeira nd 
2 |Coaft in the Sound and Baltic. | a 
7 . 8 Ditto Weſt End 
che Palma — 
N Sy — the 2 * 
hy 1 | Lenz or Ille of Fer 
22 — andria, N. E. Pt. 
4 n N. Pt. I, Forrune Ventura 
ckholm 
. 8 — OM - © hersN. E. 
ad k. Point 72 of this — 


Lat, Long. 
Point Sauveur ——fj16 NI 47W 
2 Cape de Verd — ns Smear, Pens 
' ditto —|16 3: {62 50 
St. Anthony, N. E. Deſeada, N. Pt. — 1 24 6 564 
Pt. — 17 N 4 48W S. Pt. ditto — 16 16 fei 3 
It. Vincent's, S. P. 16 45 4 59 Petite Terre, I. dittofté 14 {60 59 
St. Lucia, 8. Pt. |} 16 40 35 ſles des Saints, N. Pt. 15 59 1 25 
t. Nicholas, E. P.j- 16 19 4 2 S. Pt. ditto — 15 54 j1 29 
Ille of Sel, $. Pt. 16 30 jan 52 [Antigua, N. F. End —j17 3 j6r 45 
28 Engliſh } W. Pt. — 7 3 [61 327 
— 16 5 8 N. Pt. —7 7 jo 35 
By 27 May — 3 16 faz 5 [Grande Terre, N. Pt. 16 40 61 25 
Iſle of St. Jago, E. E. a Pt. des Chateaux, dit. 16 x4 61 4 
Pt. 114 54 [23 26 ||Montſerat, N. Pt, — [ 47 62 12 
le of Brava Pu 14 45 [24 42 [Redondo Iſle — 16 54 62 16 
Berbuda, N. Pt. — 17 50 1 45 
Bermudas, N. P. 52 35 [63 28 [St. Eutatia le — 7 29 (62 57 
Ditto, R 31 25 fe 49 [Saba Iſle —— 7 39 63 81 
St. Chriſtopher's N. Pt. [37 35 102 42 
7 Tad E N. Pt. ditto — 17 24 — 31 
Nan ies. ex 17 22 192 30 
F ds in the "of 2 St. Bartholomew, E. Pt. 17 54 462 3 
la W. Pt. dittovo)— 7 54 53 
arbadoes, N. End ——j13 * 59 za Wüst. Martin's, N Pt. —— 18 62 57 
South Pt. ditto ——[13 7 [59 45 S. Pt. ditto — 8 © j63 3 
Eaſt Pt. ditto ——[13 12 E. Pt. ditto ' — ; 4 j62 $56 * 
Bridge Town ditto [13 W. Pt. ditto —i$ ;r [63 13 
Tobago, N. E. Pt — t 21 Anguilla, N. E. Pt. — s 2t j62 % 
Plymouth Town, dittoft1 1 S. W. End ditto ——{18 13 (63 1 
Sandy Pt. ditto —j1t 6 Hat Iſle — a v3. 2 
Trinidada, N. E. Pt, —j10 20 Avis, ſmall Iſle — $ 20 j63 35 
8. W. P. ditto 9 34 Anegada, 8. E Pt. — 36 24 @ |} 
N. W. Pt. Bay de „ W. Pt. ditto — fg 42 ei 23 
Sierra to 10 Virgin's Gorda Fort — ff 18 j64 13 
t. Lucia, N. Pt, —-=Itz 56 N. Pt. ditto —{1$ 26 10 
S. E. Pt. ditto ——{13 27 S. E. Pt. ditto — i 16 163 $9 
S. W. Pt. ditto —{13 30 St. Croix, E. Pt. = u 64 30 
Martinico, N. W. Pt. [14 51 W. Pt. ditto — u 3g [6451 
Fort Royal, ditto 4 36 ortola Iſle, W. Pt. 18" 17 % 39 
S. W. Pt. ditto, or E. Pt. ditto — is 18 24 
| Diamond Rock 14 244 [61 St. John's, 8. Pt. — is 4 1 46 
S8. E. Pt. ditto, or Sa-| St. Thomas's, the Town s 22 64 46 
line Ft. — 4 2 N. E. Pt. ditto 18 26 [64/41 
Carvel Ile ——14 321 Crab Iſle, E. Pt, — ff 5 fg 18 | 
Granada, N. Pt. —z 23 Porto Rico, 8. B. Pe. 8 9 [6544 | 
8. W. Pt. ditto, or Ja- | N. E. Pt. ditto —18 38 
lines Pt. ll 4 2 Fort St. Antonio — 78 30 1. 2c 
rt Royal, ditto is 6 Cape Rincon — 840 (67 4 1 
5. cent's, N. Pt. — iz I Cape Roxo — w 6748 | 
S. E. Pt. ditto —— 135 04 Mona Ile —— f 4% 6 4% 
King's-Town, ditto [x3 08 Teſtigas Iland - ——|rx 6 61 43 
Dominica, N. Pt. {15 39 Margarita, N. Pt. — f 7 6240 
South Pt. ditto — 15 I N. W. Pt. dit to — 11 3 N 7 10 . 
Point Mulatre — I . S. W. Pt. ditto — 47 dy 2&. 
Mari ante, N _ & Salada Me, N. E. Pt. to 59 4 7 
8. End ditto | x4 mn 15 30 Orchilla Ille, N. E. Pt. +15 51 | $ z 
Sable Point, gittg Þ 59 Rock Iſles, Middle — 30 YL 5 
CN N. Pt. Its 46 Bonair, S. E. Pt, 4; 39 167 32 
| Fo W. Pt. or. Bafla-{ N. W. Pt. ditto — 2 22 67_ 50 + 
Tot Matends — 42 e 4 5 
, K ure, 1 . — 3 —_ 
| (i 8 S. E. Pt. ditto — . 41 | 
4 : 


* 


——— H - 


Cape Enganno 
Old Cape Francois 19 40 69 56 at Iſles, N. Pt. —— 124 36 [75 10 
New Cape Francois 19 46 72 13 a | 

Cape Nicolas —— 119 45 173 24 Eleuthera, 8. Pt, [24 45 76 12 
Cape Donna Maria 18 37 174 22 N. Pt. ditto 
Cape Tiburon——18 15 74 21 : 

Port au Prince lis 42 |7: 12 N. Providence, E. Pt. 24 53 [77 17 | 


Saona Iſland, E. End | S. Pt. ditto 24 78 © 
: off ditto —{7 53 16 56 's lands, N. Pt. fas 52 |78 25 
Baco Pt. — 7 53 S. Pt. ditto 25 21 78 3 
Altavala Ifland of nguilla Bank, S. Pt. 23 22 78 42 4 
ditto — 17 2 Double Head Shot Keys | 
jica, E. Pt. 17 5 N. W. pt. $ 80 3 
W. Pt. ditt 17 Derr S. Pt. 24 28 2 
Kingſton 1 at Key, N. 14 79 | 
Morant Keys off dittaft7 35 Great Iſaac, U. Pt. 79 3 
Pedrn Shoals E. Pt. ——{17 20 ittle ditto — 26 79 8 
Wi. Pt. ditto 17 30 ole in the Wall, S. E. Pt a6 5s 177 4© 
he New Bear Rocks, Abbaco Key — 7 © [7748 | 
fathom 16 20 Maranelia, Reef, N. Pt. a 45 79 43 
The Bugles — 4 Memory Rocks — 20 79 35 


Serranella, middle— 16 10 
Rocks above Watoer—— 15 20 
year Iſland —— 14 53 
Win e landed 20 


The Lan and "Longitude 
F the Coaſt. of . the Conti- 


2 
* 


Bank — 18 38 ; . 
. 8. E. Pt. g o fe 3 nent of America, from Baf-\ 
N Cayman, middle 9 zo 1 © fins Bay 70 Cape Horn. 
itt e Cayman — — 1 40 
2 Providence, middle ry 35 0 45 Cape Farewell — 5 33N|42 7 


James 8 Baffin's Bay\71 40 [57 30 | 
Cape Bay, Dudley's, or | | 
Diggs's Capes — e n [99.7 | | 


%.10ands, middle 
iba, E. End Cape Maze 
8. W. End, ditto 


o 49 itte Hacluit Illand off 
Iſle 11 822 2 to 77 25 [és © 
8. W. End ditto 1 30 [43 20 derman Jones's Sound, 
. Havannah e 12 82 12 Gtto 77 30 9. 0 


H 
Eaſt Reef, off 2 5 
Narth Reef ditto, 


ditto m——74 10 E 
berland I.la nd © 62 20 


ape Elisabeth — 82 35 64 o 
124 Hudſon's. Bay and Straits. 
5 |Cape Reſolution 7 ej61 30 65 16K 
3D YButton's Iſles —jto 47 [6516 f - 
Wa Lowe's Savage Iſland] 9 . 
arch Terra Nieva — fo 58 © 
[ 225 |Saddle Back Les 10 68 bo 
7 reat Bear Wand 12 7 7 
1 55 p* * Rice Cove — 0 8 * . 
* 51 2 52 Baker Dozen —Jr1 
= reat Savage 1ſlandſ1o 70 © 
2.26 North Bl — [10 71976 
1.45 [God's Mercies 10 50 48 
ESL ö Jaliſbury Ifland f 76 50 | 
120 {Norting am, E. Endſv1 p*4s | © 
* 74 x5 1 
2 + 
6.42 | 76 6. | 
2 44 


las 


— 7 


Newfoundland. 


Belle Ifle, N. Pt. 
S. Pr. ditto 
Quirpon Harbour & 
Cape Norman” ——| 
Anchor Pt. Var. 24 
30 W 
Point Feroll 


— 
= 


St. Paul's Bay — 
Cape St. Gregory, 
ar, 220 40 W. 
Bay of Iflands N. 


Fortune Head, 1 
30 W. Var. 
ape. Miquilon 
S. Pt. ditto 
Point May 
Point Gaules 


Placentia Bay — 
Cape St. Mary's 
dt. Mary's Keys 


Cape Broyle 
IB of Bulls 


— — 


11111 


1 288 ann 
183288538 0 © 


1. 
Cromwell's 


C 1 lee. 


W 


1 


Y 
— — 


Old Fort Iſlands, Eſ- 
quimaux Bay — 
Great Mecatina, Pt. 
itt le ditto Iſland 


| 's INand _ 50 16 

I aſhin . 30 3 
Mount Ile 30 5 
Eſquimaux Iſlands 50 10 
Anticaſti Iſlands, 8. — 
| E Pt. 
| N. W. Pt. 4 
Owode B : 
Seven Hand Bay, 

Entragce -——} _ | iy 
(ag Mountain — $3 
Engliſh: Harbour 29 

+ [Hare Land, N. Pt. 4 
— Camile 6 44. 
[Cape Cat — 4 


Magdalen River 
Cape Rofiers =—f . * 
Gaſpey Bay. —| 
Banaventura Iſland 

P — 


ww wt 
2 


$ „8828 


* * »„ „ . wah. 
. 
4 2 


71 57 
dy Hook 25 174 © 
New York 1 3. 0149 43 74 $ 
8 4 
Bird's Rocks —— 
* John's, N. 
a — 
» Pt. ditto | g 
— Shoalsoff ditto | . 
i 24 S. Pt. 1 By 45 176 28 a : 
Burton, . ©, Cape Lookout —{16 0134 24 76 44 
Core B 4 Shoals off ditto, 8. | q 
1 15 ö pt. — 34 10 [76 40 ö 
8 N len Cape Fear — 33 51 78 20 
Breton rying Pan Shoals, | * , 
Jape Breton ——| S. K. Pt. —| 33 39 e 17 
Loutlboy — Great Town En- | 
0 Uno, Var, trance 33-18 [79 30 | 
15 15 N . 33 8 79. 3» 'Þ 
" T ight - 
12 Port Royal 8 7 032 6 81 14 
ich B. Var. Savannah Soun a 
BY 4 * *r. 
St. dere . 5 
} 
Ly e ggg, 
Houſe, 132 45 U. 8 * 60 30 
| Dry Tortugas 8 
, i Var. 7? wel 
8 Cape Sable, in 
20 ＋ 8 Boa, Var. 6“ OE 
N Hard 1t © 8 
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| | Br Mand, Var. 3 * 
5 2 12 pirita Sancto, Var. 
Trim & 2 22 . 
pos Royal! 1 8 5 . Ne. N 
bl uy i River Moy. 
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Fa ſe C — 
Ritan hand, Bay of 
Hondyras, E. Pt. 
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| Lat. © 


1 Long. . Long. 
Martha m—_— :;N Way any & 8 4 
— 1 3 Cape Blanco Peru — 48 31 
a Ns x0 2 58 1 
ta 10 [70 40 ||Guiaquil | 2 11S,| 81 3 
12 10 6% 40 Panama S NI 79 45 
1:2 31 |68 44 Acapulco —_— N44 30 
r 21 6% 30 Point Mala, Coaſt of Para-} 
11 48 69 40 gua 7 * 80 45 
tro 52 i 32 Cape Blanco Nicaragua 1 T5 + 
10 38 f 52 [Cape Corientes 19 45 1110 
8 30 159 © Port Guatamala — Ad. 86 35 
| 6 55 57 45 {Caps St Catherine ——10 4036 45 
| 6 10 54 45 Amapalla — ka HO. | 3g 8 
1 5 15 s -© . Remedie, Coaſt of 8 
— 11 53 49 49 Guatimala —— 50 9} 0 
7 | St. Thomas's Ifland 20 10 1 0 
— - | l 
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iver Omara 


a 0q 
Cape St. Auguſtine ——| 
River St. Franciſco =—— 


therine's 

ape Maria 
Buenos Ayres, River Plate 
Cape St Anthonio 
ape Mattas : 
Cape Blanco Patagonia 
Port Defire, .to make 
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I 208.65 © 


'Coaft of California. 2 


Cape Conception ' 36 16 © 
Cape Mendocin, difcov 4 
by Sir Francis Drake i | 
the Year 1578, New Al- | 
ion 42 20 [130 © | 
Mouth of the River of the 
Wet, diſcovered 1603 | | 
by M. d' Aguilar, fai 
to join Nelſon's River 44 i3t © F 
Coaſt diſcovered by Captain 
Iſchirckow in 1741, and 55, 60 % © | 
BC Bering in 1741 & o |1o © * 
St. Joſeph's —— 4 109 36 
Cape 1 — 89 2 1466 30 | 
Cape St.  Hermogenies . 368 154 20 
ind St — a 
Mouth of the ge Kamſ- | 4 
chatka — 4; 8025 
Southern I/lands in the Ulantis] 
St, Matthew's 1 28. fe 
Aſcenſion 7257-11419) - 
St. Helena — 16 $4 1,58 
Fernandepo — ; NN 3. 
rinces — — 1 30 9 32 
St, Thomas 0 0 7.0_, 
Cape Podron ————| 6 8. 42 
Anuabona — : :6N; $ oo}. 
St, Phillip's —————jiz 225,] 13 20” 7 
Tritian de Cunha , — 7 le 3 5 4 
line de Pics — N 0 | 8 or 
. Martiawas —1 e 13 40.4 
„Sk. Maria mnn—_—_—_ 18 40 $I 
de Trinidada — 13 | 25 30 
Iſte- Aﬀernks — O 46 141 15 1 
Fanando — 3 ;6 1 32 35 | 
. Rocas : — 5 0 4 35 40 
1. — — 36, £2 2 1 | 
Whirſ A 16 r | 
Queen Charlotte s 1} 19 18 110 + 
Egmount Iſland —rg 20 139 Jo 
Duke of Gloucefter's Hand| tg 11 f 6 
Duke of Cumberland's Wig 18” {145 34 
Price Willi Henry's fig o 141 6 
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Lat. | Long. Hamchatka Upper — 64 45 [157 25 L 
GeorgelIl's T S. E. endſi 48 1149 15 I. Kagrahenſkoy — 158 o 6: 16 
I. or Otaheite Meg: 30 152 - Cape St. Thaudus - —j02 o [175 58 
of York's Iſland 7 2 150 1 : 
ir Charles Saunders's Iland|17 28 fl e 4 The Coaſt of Barbary and Guinea, 
Howe's Ilan — te 40 151 1 Cape Spartel 15 4 NI 5s o. 
fcawen's INand —— 115 50 [175 10 see — 6 3 
Auguſtus Keppel's Iſland 5 53 178 13 Cape Blanc am_—_—_— 4 | 
Wallis's Ifland — 1131 177 o Cape Cantin — — 32 37 8 50 
Adventure Bay, N. Holland 43 23 [147 oW [Mogadore — 1 7 9 25 
| re I. 8. Sea 17 9 I 18 N S aphie — — 20 * 40 
Ambrym I. ditto —— 6 9 168 12k ſſcape de Cee —— 130 3 1 8 
Amfterdam I. ditto —— fl 9 74 46% Cape Croix — 30 38 9 $9 
Annamocka ditto 20 16 [174 300 Cape Nun 13 (7 [10 35 
urora I. ditte — 8 68 17k Cape das Barbas =— 5 fle 5+ 
Iſchereſkoi, Siberia  —{52 54Nj156 37E Cape Blanco —— 5 7 F 
iſtol Cape, Sandwich- : Senegal —— 5 16 3 
Land 22 £6 51W Cape de Verd* 14 4 17 '27 
uller Cape, South Georgiaſ$3 38 f 37 49 sboals off Ditto, S. Point [14 46 |,, a6 
27 13 — N. Point 17 30 9 
36 1 River Gambia Entrance 13 28 1 15 
ape Rouge 12 15 10 20 
1 K. de Sierra Leona Entr., | 8 22 [12 8 
51 $7 E Cape Mezurado — 6 12 9 3 
. 1168 30 E River Seſtos Entrance — J 5 30 7 4% 
1 gaW ape Palmas — 18 5 — 
129 47 Ef. St. Andrew Entrance 5 8142 
167 38 K Cape la Ho * 2 3 16 
w [Cape three Points — $32 „ 5 E 
139 Su Hlgiver Volta «© — 5 48 | 1.42 
p 135 49W{|Road of Juda in the Gulph 
Maſkelyntie, I. ditto — 197 59 kt. of Benin — 610 | 55 
Montagn, I. ditto <— $ 31 Elle Formoſa, or Benin En. 6 38 - | 4 52 
{Cape Formoſa —— | 4 3» | 5 15 
New Calabar Riyer Entr. -| 4 30 9 15 | 
Old Calabar River Entr, 4 32 110 33 
R. Cameron Entrance 4 0 [11 24 
Ile Fernando Po "— 38 10 33 
Prince's Iſle — 1 30 12 
St. Thomas's Iſle, N. P. 0 42 30 
Cape St- John — 1 13 [10 38 
River Gabon Entrance | 
11 the Equator 0 © _ [10 50 
Cape Lopas Gonſalvo o 50 0 23 
Ile Annabona 126 8 10 
Cape St. Catherine — 12 9 110 43 
Majumba, or Alva Entrance 
- "of Bay 43 15 11 17 
Cape Padron 5 55 12 $$ 
The Town of Congo 13 30 
Cape Ledo _ — 9 yo 113 10 
Benguela — 2 8 112 39 
=. Cape Negro — 2 1 15 
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ape Chuckchento [55 30 1171 20 Entrance — 4 42 13 13 
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FX Martin 131 42 {1 
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| l. Kiſhme — 29 655 45 
| Lat. Long. Congo 6 45 [55 25 
Cape of Good Hope — 4 228.11 29. inand Cayen ————-[26 30 0 
Cape Hangli?p — 14 16 113 59 Is. Samake —_—_— 16 ee 10 
Fals Bay —— 34 12 13.50 Irs, Baharen 4 4% % 50 | 
2ape Falſe 4 16 |13 39 ||K adheina —_— 6 s o 
Cape Laqulllas —— 4 44 0 32 |[Baſſora, or Baſra — 30 30 |48 3 
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Logoa Bay w—}3 25 125 45 [Mouth R. Euphra —3 49 48 30 | 
River St. Chriftopher's 32 47 [27 35 Agra —_— 43 76 49 
Point Natal m——|31 59 127 38 [|Cape Nabon 1 7 36 | 5 
It. John's River — 311 45 33 15 [[cape Jaſques =———5 36 157 20 
Bay of Natal — 9 25 [33 10 [Cape Goadel — 4 25 (64 5 
River St. Lucia 3 20 3 5% Cape Mohanzo — 124 25 107 15 ; 
C. Fumos 27 27 \} 5 \|Kaſha — 23 55 21 2 
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River Magica — 2 3 32 > Giant's Point 22 10 (68 24 
C. Corientes 1 — 4 9 634 59 -q 2 — 1 40 | 45 
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l. Bazarutto ——— ¹ 55 34 35 Damn — 59 0 30 "het 
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Moſambique — 115 18 40 53 Rajapore — g 6 
St. Lazarus Bank _— 8 1 = 8 Bank — 25 7 
» Delgada 10 10 * Ora ank — 1 Q 71 45 
p Ale — 8 40 39 53 [Ehzabeth Bank — 116 ü 59 75 | 
Zenzibas Iſlands — © 55 140 10 Go — 5 31 7; 50 
emba Iſlands — 1432 [40 4 ape Rama — 5 10 173 40 
Mombas / ——_— 3} 5 41 ||Carwave — 4 55 3 . 
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. Formoſa ——| 2 30 % 39 ||Mouat Dilly m— i 5 175.0 
KR. Rouges — > 2 |44 39 ||Callicut —— 11 21 75 33 
. Magadoxa — © C7N [47 27 Cochin , — 110 9 0 75 52 
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- Orſui n——_— : |: 1 Manapar nn— 30 173 1% 
. Guardafoy — 4; 52 17 ape Calminera —0 15 [79 45 
dem wee 2 46 28 Negapatnam — 0 ; 30 3 
traits of Babelmandel En- Pagodas — 116 80 5 
trance of the Red Sea 12 45 [43 $0 [Trankbor — 1 54 30 3 
arho: 13 19 44 15 Fort St. Dayid's — 1 57 | 5 
» Azab — 12 42 42 * Pondic — 45 79 $7 
I. Sabagar - — is o 142: 33 |[Madraſs, St. George 1 3 $ 1590.34 
Rat 11 45 er 2 Paliakate — 113 179 55 
ands Daklac w— 30 3e 5 ||Dui Head — 6 10 [1 45 
uaken _ — — 9 33 435 10 ||Maſulipatanam — 17 36 [3 28 
; dda 0 : — 1 29 39 26 hicakol 5 — 18 30 34 7 
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Mount Sinai — 29 30 33 20 Ganges. 20 5o 87% 30 
ue 3% zz 21 [|Cape Kidgeree — 1 48 88 55 
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Cape Morbat 16 45 155 30 [[Hugley —— 3 56 138 34 
ape Raſalgate [22 16 [60 5 [Calcutta — 22 34 1% 35 
Cape Marha —— 18 30 58 - ||St. Martin's Is, — 0 0 fot 45 
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Martaban Gulf ——|16 N.] 96 10E. 
Marghi n— 59 | 97 15 
unkſelon — © | 97 „ 
ulo Pinang — 5 JO 98 45 
Straits of Malacca — 2 12 -| 95 5 
Malacca 2 15 0: 5 
Point Romania — 117 104 26 
G. of Siem 9 30 1102 9 
Cape Patina — 17 1 ſr00 30 
Cham — 111 4 100 30 
Siam, or Judia, — 74 } 100 53 
C. Liam ; —— 30 100 1 
Manſapa w— 20. 101 30 
Ponthimas . n—_— 4 1105 30 
Cambodia Point w— 55 105 39 
3 12119 30 to 1 
K. een 1 lt] 
ang — 0 3 1103 7 

2. — 111 30 jo 10 
Waden Buy — 2 15 JI 15 
Cape Avaralla m— 1 [To 10 
. 4 1 30 

Touron —ſ 40 [108 45 
p ien Bay — 26 25 , 47 
R. Tonquin 1 47 fe © 
Suven Point —|20 10 [to 4 
Canton —— 1; 
Nihgpo ' — 5 fc; 
Hoai Neghan — 33 35 | 56 

INankin' m—_— 0:0 
Sigghangfu 34 16 [103 50 
Pekin — 139 55 [116 36 
Sttalts ef Bali, S. Entra. $ 39 114 30 
| N. Entra. | 
. of Banca, W. Ent. 1 2 . [102 45 
| „E. Entra. | 4 o [103 43 
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ca Straits 1 10 Iro 17 
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The Tide flows N. N. E. and S. S. W. 
and the Flood runs E. S. E. and ebbs 
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Dutch Bank —— Os. 33 40 
Amſterdam — 38 30 | 74 © 
St. Paul — 7 52 77 55 
New Holland, S. Point 37 15 47 30 
. Land ditto —-]35 © 130 

Cape York ditto — 15: fat © 
{Sandy Cape Weſt Point -j25 30 [471 © 
George's Cape —— 1; i; 0 
Tryal's Rocks off ditto 19 o [ro5” 2 
| Cape St Mary J #125 34 44 12 
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24 W. "$123 35 | 43/27 
Cape St, Vincent V. * 
24:26 W.- hr 30 1 4; 03 
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21 co. W. 5 16 35 
Cape St. Sebaſtian * 12 30 
Cape de Ambra, or -v 

Natal S 2 15 
B. de Antongill = 116 © 
Antavares Sj 5 
Matatanes 22 15 
Cape Ramos 35 © 
Baſſhs d' India — 2 30 
|Querimbo — 1 42 22 
A Rock 13 
A Rock in — 
St. Chriſtopher's — 7 9 
Engliſh Bank ———117 56 
Iſle of Fire — 7 20 
St. Juan de Nova, —— 117 5 
Mayotta — 3 2 
Mohilla — ( — 12 20 
Baſſas de Chagas — 6 42 
Joanna rn 
Cocos [land — 12 30 
Comora — ä 
Glorioſa —— 4+ 
Apalioria — 9 $9 
Bank of Patrom— 5 
De Gama — — 2 2 
Juan de Nova — 958 
Padro de Banhas +- — [339 
St. Franciſco — 28 
Iſle Amarantes — 7 
Zeven Brothers — 325 
Sea Cows — z 20 
Three Brothers — 3 45 
Maſcatenhas — 2 55 
I. Seychelles H. W. 530 | 4 37 
1 
Diego Rais — 0 45 
Padro Banhosä — 6 50, 
Little Comoro 110 10 
Diego Garcia — 7 42 
Caudu — 5 25 
St. Brandon — 156 3 
Rodrique 2 — 41 
Bourbon, St. Dengis 22 52 
Mauritus 20 10 
Cocos Ifland — 12 20 
Chriſtmas Iſle —ſ 5 
Naſſaw — 1 0 
lle Good Fortune — 1 30 
Minta —— — 0 26 
Engona — — 5. 15 

IN. Part 0 
Acham, or Acheen 5 20 
Point Baſſe p El 5s 27 
Diamond Point E 5.17 
Bencoolen 21 3 49 
South Point 6 2 
R. Palambam 3 2 
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Java Head 6 49N|r06 55E. ¶Pulo Timon — 
antam Ditto 4 6 O [105 49 [Pulo Aroe bias, 
Batavia [DP 6 + 10 43 Anamba — — 

Cape Sandana my 7 114 30 [[Natuna — 

E. Point 8 47 114 37 Goat Is, — 13 55 
Lombok S 3% j116 30 Pulo Condor — 
Cumbava — 28 18 20 Banguay — 

Rotto 11 25 [123 45 Pulo Sapata — 
Timor, N. E. — 5 |: „ Paragua, S. Point — 

Weſt Point [io 3 [123 55 I. Negros, S. Point 


12312 —— N. Point 
N. Point 


— 
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Timorland, N. Point 
New Guinea 
Cape Deliverance ditto 11 30 [15% 55 [|Panguel Bay 
Cape of Good Hope ditto S. E. Point 

Weſt Point ditto 32 [131 40 Mindanas 

New Britain, N. Point 30 148 10 [[S. W. Point 
South Point 55 49 © [Cape Augufline , 
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Ceram Eaſt Point = ak $00: {JO 7O9 S. Point. — 
JW. Point mw 3 36 127 46 Mindora S. Point — 
Boero, or Burro e 125 20 [N. W. Point — 
Providence Is. o 20 [135 0 Panay, S. Point — 
Gilola, S. Point e % es © N. Point — 
N. Point 1 15N.}145 © N. Point 5 
N. E. Point 115 124 37 Manilla 8 
N. W. Point | 140 [129 50 N. Point U 
{W. Point 8] 4 58.1117 55 C. Baxeadore ditto 2 
S. W. Point 3149 1 5 Diamond Iſle — 
S. Point 85 56 N19 5s South Point 2 
S. E. Point 5 21 40% N. Point 8 
Macagar 5 10 |129 7 N. E. Point 75 
E. Point 1 N. 118 30 ||Man-han — 
W. Point 8 o o [108 57 Hainan, S. Point - 5 

N. Point 5 7. 5 [117 20 [N. E. Point 

S. Point Q| 4 158.14 30 Van Cheau — 
Balambangan mn 7 19 [117 12 ||Paracles Is. S. Part — 
Socrata, E. Point — i 59N. 4%, N, Part — 
W. Point 12 25 54 2 Macao — 
Il. Halabi — 16 50 56 52 ; 6 <4 N. Part 
— — 


Lakedivas Is, N. Point |! 70 3 [Cummin 
3 52 . — 8 71 30 [Homdo, 8. Point 


E. Part — — 
| L | $ 20 | 74 30 Nanagacqui - 
Maldevas Limits ; I 30 76 30 Dos Cavalhos — 2 
Point de Gale — 1 615 | 80 20 N. Part Cape Sugar 
Infanapatnum \ T9 47 55 _ . 5 
N. Fart 81245 7 20 +, 2 6. 8. — 
Os > ts - & 0 | $2 Th The Triangles, N. Part 
W. End 6 1 o 20 ¼ Woody Iſland — 
I, Fw — 2 92 10 [The Elephant and Camel 
14 0 Andradas Rock — 
Great Andaman 3 1145 92 0 [Victory Ifland Ks 
Little Andaman — 1 30 | 93 3 Pulo Runda — 
Cor. Nicobar — 912 | 92 32 1 V 3 — 
ICODar — —-— 7 2 2 5 1 
Puloway — 5 55 95 2 Three Brothers o —— 
Fulo Paſſang — 3 $3 * 30 
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1508649 20 988] 52] 14} 77] 41 
160865927 989] 52} n5| 78] 42 
1718661928] ggo] 53] 16 80| 43 
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I 599516177 5367|55691$782[7009|7252 7512 779 309984338804 18 908910 
Y . 
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13] O4 86] 77 9 93]. 21] 64] 25} os| 15| $1] 23] 40 14113 
14] o7| 8g} Bo} 82] 97 25] 68} 3o| 13] 20} 57] 300 480 234 


37] 760 510 57] 63] 83] % 66} 360 27] 45} 95] 84] 2 24557 
| 38] 22 , 64 & 67] -86} 20] 7a] 4e 32] 51/860 gr 3 "33 55 
32. 82 ' 68|_63] 2% 2 75|_45| 520. J ez e 439 
40608 50271467 489% 12637976 5942 8262861409445 9945 
41] 88] 740 70 77 32] 84 54) 48 67] 2 0 53 del | 
4 gu} 77] 73] $1]6g01] 36} 88] oof 53] 73] 26] 18} 61] 69% 
43] 94] 800 77] 35| ©5] 40] gz] 6a} 53| 79] 32] 25} 69f 78/43 
44] 97] 83] 8] 83] o9| 4s| 77 68 63 38 32] 77} © $7146 
45/6100] 87] B3] g2] 213] 4% 4% 73] 685 go 39] 85 9996/45 
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Alp. | Middle } Elapſ. | Middle 
MS. | Time. | Time, Ring. S.] Time. | Time. | Riſing. 
955 66121 6612112. 6395 9. 7 30435 6.87717 4.42386 2. 94656 
11-0|2. 36018|2. 94085] 97860 8 31/0. 87015] 43088] 90067 
103002. 18409 3. 11694. 33078 133130 $6324, 43779] 97454 
20002. 05916 24187] 58066 (32 oof $5644 | 44459] 938820 
2 301. 96225) 33378] 77448 32 300 $4976] 4512713, 00164 
z 88307} 41796} 93284 33,0% $4317] 45756] 01488 
330 81613] 48490[1. 06673, 33 zo 83669) 46434] 02792 
400 75814 54289] 18271 340% 83030} 47073] 04077 
43 79790] 69403] 28503 34/30 82400F 47793] 05342 
| 5joof 661250 63978] 37653 385 81780] 48323] 06590 
5301. 61986/3. = 68117 1,45931 35 308. 8116904. 489343. 07819 
5e 582038 71895 53488 eo 80567} 49536} 09032 
6130] 54733] 75370] 004499 36/300 7997 $9130] 10227 
7% 51515 78538] 66877 37]2of 79357} 5071 11406 
7130] 48 520 81583] 72869 37130 78509 $1294} 12570 
8ſoo 45715) 843850 75474 38]oof 73239] $1864] 13718 
81300 43086} $7017] 83739 3830 — $2426 14850 
gloo gobos| Bgqgd] B8703 39 0 77122] $2981] 1596g 
913% 382580 91845] 93399 (39,39 76574} 53529} 27072 
ooo 36032] 94071 978 54 40 oo 28033 nl 534270] 18162 
103001. 3391 603.9616802. o20g1 40 301» 75499}4+ 540413. 19238 
11% 31396} 98207 6131 47% 74972h 35513 20301 
411130 289 6714. 00136 ©9991 41t|zo} 74451} $5652 21351 
1200 28120|- 01983] 13687 42 c 73937] $0166 22389 
720300 26349] ©3754] 17232 [4200 73439) 56674) 23414] 
130% 24647] 03455} 20638 43% 72926} 57176] 247 
413139} 23910 oy 23915 43130 72436| $7673] 25428 
1400 21432} 08671] 27073 4400} 71946 58163 26418 
14036 19910} 10193] 30220 440 71455] 53645} 27396 
180 18440] 11663] ' 33063. [iq5|oc| 70976] 59127 28363 
(15 30/1. 1701804. 4. 13085|2. 35910 45|3<[0. 70503|4+ 59600}, 29320 
16j00] 15642 14461] 38667 46/00] 70034 | 30266} 
1630 14307] 15796] 42338 46130] 069571 $32} 31202 
15% 13013] 217090] 43930 47% 69113 999] 3212 
Ie 32757] 18346] 46447 [[47]30] 68660} $1443} 330 
18j00| 10536] 19567] 48893 14500 682124 $2891 33950 
118[30] ©9348] ,20755| 5127: 483% 67769) $2334] 24847 
t9joo] o8193] 21910] 53586 49/99] 67330 62773 35734 
19130] 07067] 23036} 558qr 49030 66396] 63207] 38673 
200 5970] 24133] 5Bo39 [6 66406] 63637] 37,82 
{2zo[3o0[1. 04901]4-25202]z. 60182 o zoſo. 66644 [4+ 640b2[,. 28 
21/00] 03 * 5 ny Ty bo 65620] 6448 | 14 
121030 028338] 272 6431 51/30] 65204] 64899] 40039 
2200] 01843 26265 66312 520 64792] 65312] 40875 
221300 oo870} 29233] 68262 32 30 643383] 6572] 41702 
23/00j0. 99918] 30185] 70170 5300 63978} 66125 42523 
23130}, 98983} 31115] 72036 5330] 63578] 66525 43334 
24/00], 98077] 32026] 73863 [54] 631810 66922] 44138 
24/30 97134] 32919] 75652 54/30] 62789 67314] 44935 
[2 5]29|__96310} 33793] 77595 5$|2e]_62400| 67703] 45724 
25|30|0. 95454|4+ 34649. 79124 55 300. 6201414. 68089. 46507 
2800] 94614] 35489] 80809 50 % 61632] 68471 47282 
260300 93791] 36313] $2461 56/30] 61254] 68849] 48050 
27100] 92982] 37121] 84083 57 % 60879 69224] 48811 
2730 921890 37914| 85675 57 30 6 s 6g5g5| 49566 
15 00] . g14ir| 38692] 87238 58/00] 60140] 69963] 50314 
28130] 90646] . 39457] 83773 580% 59775] 70328] 51050 
24j00] 89894] gozcg} 90282 59,00] 59414] 70689 51791 
29130 $9155 40947] 91765 59/30 59056] 71047] 52820 
0190 8843 $1673} 93223 [60/00 58700] 7,2 532438 
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H. 0-U--m. 
4 Elapi. | Middle + Elapſ.] Middieſf 
Time. | Time. | Riſings. Time. | Time. _Riſing. 
©19. $$345|4+ 71755|3+ $3955 0. 4148804. 856153, 88625 
57999 72104| $4970 41261] 38842] $9297 
$7653] , 72450} 55375 41036] 89067] 89567 
$7310] 72793] $2974 40812] 39291] 9003 
56970} 73133] 5677 40590] B9513] 9040 

56533 73479] 8745505 40368] 89734] 90960) 
56298} 73805] 53137 401499] 89954] 91420 
55966| 741374 $5514 39939] 99173] 91876 
55637 74496 594800 397130 90390] 92331 
55311 7+792_6o1521}35/00] 39497] _govob| 9g2752 

o. 54937 |4- 7511603. 3- 60813 0. 392824. 9821/3. 93232: 
54666| 75437] ©1469 39069 91034] 93679 
54347] 757560 62120 388 500 91247] 9412 
5431] 76072] 62766 386400 91457 94560 
53718 76385] $3407 35436] 91667] g5cog 
53406} 76697] 64043 33227] 918260 95443 
53997] 77005] 04675 38020) 92083} 95578 
527910 77312 65302 378 14 92289 96311 
52487 77616] 05924 37609 92494] 96742 

0} 52186] 77917]__ 00542 37405| gaogs} 97170 

o. 5188614. 4. 78217(3- 67156 d. 3720304. 92900{3. 97597! 
51589} 78514 677 651] 37001] 93102 9908 1 
51294] 78809 68309 368010 933010 95443 
51002] 791010 68909 36602 9501 98802 
$0711] 79392 69 30 36403] 937099285 
50423 79680} 7c158 36206] 93897 99696; 
50137] 79966 72745 360110 94097[4. 00109 
49852 80451 7132 35810 94257} 00521 
49570] $0433] 71909 35622] 94451] oog 
49290 80113 5 5 35429 2073 01337 

0. 49012|4+ $109113» 73057 2. 35235|4. 9486 5/4. 01743 
43736] 81367 73625 35047 95955] 02146 
43402| $1641] 74159 34858| 95245] 02547 
4818g) 81914] 7475% 34669] 95434] 02947 
47919] 32184] 75397 34482] 95621] 03344 
47650] $2453} 7586: 34295] 95808] 03740 
47384] $2719] 70499 34110 95993] 04134 
47119] 82984] 76955 33925] 9017 ©4526; 
46356] 83247] 77495 33742} 96391] 94910 
| 46595} 53508} 75037 33559} 96544] 05304 

0. 46335\4- $3768|3- 73573 o- 3337804. 9672514, 05090 
46078) 84025} 79105 33197] 96900], 06074 

. 45822] $4281] 7963405 33018] g7o85] 86457 
45567] 84539] 80159]; 32339] 97264] 065:8], 
45315} 84758] 80632 32661] 97442] $7217 
45004 $5039] $1201 32485] 97018 07595 
44315 8528 81717 32309 97794] 07970 
44567] 85536] 82230 32134] 97909] 05344 
443210 35782] 82739 319 0 98143] 08716 
44077 386026 83240; 31787 93316] 9087 
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9. 438344. 8626903. 83749 0. 3161404. 9848 904-9456 
43592 8651 84250 31443] 95660] , 09823 
43353] $6750] $4748 31272| 98831] 10188 
43114] $6939] $5242 431103} ggoco| 10552]. 
42878] 87225] $5734 30934] 99169] 10914 
42642 87461] $6223 30766] 99337] 11275 
42409 87694] 86709 30599] 99504| 116344 
42176] 87927] $7292 39433] 99670| 21992 
41945] $8158] $7672 30268 - 99835] 12348 
41716] 88387] 88184 30102]5. 00000) 1270 
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4 Elapi. Middle | + Elapt, | Middle 
MS.] Time. | Time. | Rifing. MS. Lime. | Time. | Riſing, 
01/30/90, 2993915- 016404. 130551} 3013010. 21432 5.086714. 31801 
oiſoo 29776] 00327] 13400|}z1]oa] 21309] 08794) 32079 
01030 29614] 00489] 137560310300 21187] 889160 32355 
02/00] 29453] co650| 14104||[32]00] 21966] 09037} 32631 
02030 29243] oo8r0| 14451032030 2<945] 09158] 32906 
03/00] 29133] 00970] 147971133|oo] 20324] 09279} 33180 
03130] 28974] 1129 151401133130| 20704] 09399] 33452 
04/00] 28816] 01287] 154831||34/00] 20585 09518! 33724 
04/30] 28659] 01444| 15824/340300 20466] -09037] 33995 
ooo 28502] o1601] 16163||35|00] 20348] 09755} 34265 
05/30, 2834605. 01757]4- 165013503000. 202 305. 0987 3|4. 34534 
061/00) 28191] 1912] 16838||z6ſoo] 20113 9990/ 34 
06130] 28-47] 02066] 171730036030 19996} 10107] 35069 
07/00] 27884] 02219] 17507|[37j00] 19880] 102230 35335 
07139] 27731] 02372] 17839||37]30] 19764] 10339] 35600 
08/090] 27579] 02524 181711|38|00 19648] 10454 28775 
08/30] 274258] 2675 18 f00]380 36 19534 10509 3612 
09100] 29277] o02826| 18829390 19420] 10083 36391 
09/30] 27127] 029760 19156/39030 194306] 10797] 36652 
10199 269478] 3125 1948214000 29193 109100 36913 
10130[0, 268 305. 03373/4- 1980640 30/0. 190805. 1102314. 37173 
11100] 26682] 03421] 20129/4100 18968} 11135] 37432 
11130] 26535| 035680 20451/041030 18857] 12246] 37690 
12/00] 26389] 03714] 207711|42|o0| 18746] -11357] 37948 
12/30] 26244 03859} 210912 30 18635 11465] 38204 
| 13190] - 26099] 04004] 2140943 18525] 11578] 33460 
1330] 25955] -04145| 217250430300 1841; 121688] 35714 
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18/30] 24550] ©5553] 24825480300 17344] 12759; 41215 
19100 24413] O5690|- 25125||4g|oo| 17239] 12864| 41461 
1930 24277] 05826] 25430049030 17135} 12965] 41706 
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20{39|0. 240065. 5. 06097| 4+ 2603105003000. 169285. 13174/4- 42193 
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210300 23738 3 2662861030 16724] 13379 42677 
220% 43605 6498] 26924 Fo 16622] 13491} 42918 
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230 23340 o 27514/0530 16419] 23684] 43398 
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24/00] 23078] 07025] 28099||54/o0|] 16219] 13884] 43574 
24300 22948 97285 28391064300 16119] 13984] 44111 
250 22819] 07284 2868 100/550 16029] 14083] 44334 
25|30/0.22090\5. 0741304. 28909055 3000. 15921] 5. — yy 444583 
26100] 22561] 0754: 29257\|5bloo| 15323] 14280 
26/30] 22433] 07670] 29544|}56|30] 15725] 14378 —.— 
27% 223060 07797] 29830||57}oo|] 15629] 14476] 45286 
27130] 22180] 07923] 30115057030 15530] 14573] 45518 
28]00] 22054] 08049} 30:95!|53)00} 15434] 14669] 45750 
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LATITUDE by Two Attitudes, 


gg 0D RB, 
| | + Elapf. Middle | 1 Elapſ. | Middle 
MS. Time. Time. | Riſing. S.] Time. | Time. 
00! 3010. 1495715. i5146 4- 45899 303000. 0998115. 20122 
ox/00] 14863] 15247] 47127||31joo oggoy| 20194 
01/30] 14769] 15334] 473541131130] ©9537] 20266 
02/00] 14676] 15427] 47580||3z}oo] og766] 20338 
oz 30 14583] 15520} 478062030 o9694] 20409 
03/00] 144900 15613] 4803 33% 09623] 20480 
03300 14398] 15705] 48255033030 O9552 20551 
04/00] 14306] 15797] 484791[34|00] 09482} 20621 
04130] 14215] 15888] 487021134130] car 20691 
05/90] 14124] 15979] 48924 35j90] 09342} 20760 
05/3019. 14034|5. 16069 4. 491453536000. 092735, 20830 
lo61\99] 13944] 16159} 49366||36jo0o] 09204) 2o08gg 
06139} 13854] 16249} 495561136130] ogr35] 20263 
07/00] 13765] 16338] 498 37% ogoby} 21036 
07/30] 23676] 16427] 50025|[37}30] o8ggy] 21104 
o$\'090\ 13587] 16516] 50243/380893 21172 
108/39] 13499] 16604| $0460\[38/30] o8864] 21239 
09/09] 13411] 16692 50577 39% o8797] 21306 
99 30% 13324| 16779} 350893039300 o8730] 21373 
oe 13237 163866] g110g}}goſvo] Seeg 21439 
103%. 1315015. 1695314. $1324|[40|300., 0859705 21505 
11/90] 13064] 17239} 5153941100} 08530 21571 
111139] 12971] 17125] $1753}|4i130] 08466] 21637 
12/99] 13893] 17210 51966 42“ ο 0840 21702 
12139] 12808] 17295] 52178/42]30[ 03336] 21767 
13/99] 12723] 17380] 52390\[43}00] 08271] 21832 
13/39] 126380 17465] 526010430300 08207] 21896 
1400 12554] 17549] 5$28121|[44/00] 08143] 21960 
14139] 12474] 17633] 5302244300 o8079] 22025 
15129] 12487] 17716] 53231]|45}00] o8015} 22088 
15/3910. 12395} 5+ 17799 f- 5344911451 39190079 52] 5. 22151 
161/92] 12222] 178810 $53648{1|46joo] 07889] 22214 
16/39] - 22140] 17963] 53886/046030 07829] 22276 
17199] 12058] 18045] 540031147 oo] 07765] 22338 
17139] 11977] 18126] 54:6g/|\g7j30} 07703] 22400 
138199} 1 1896] 138207] $54475||4$}oo0] 07641] 22462 
13139] 118150 15288] 54680/048030 07579] 22524 
19/90] 11734] 18369] $54885/|49}oof 07518 22585 
19139] 21654] 18449] 55089/490300 07457] 2264 
20190] 11574] 13529} 55293 $9]oo| 07397] 22707 
20 30/0. 11495] 5. 1884. 5549650, 30/0. 07337) 5. 22269 
21/00] 11416} 15687] 55698005100 07277] 22326 
21139] 11337 13766| 5 50 o i130] 07217 22886 
2200 11259] 18844 561010520 071580 22945 
21 30 11181] 18922] 5630102]; 07099] 23004 
2300 11104 18999] 565% 5% 07240] 23062 
23130] 11027] 19076] 5670105330 o6bgS1| 23123 
24/00] 10950} 19153] gbyoo||5gſoof 06923] 23180 
2430 10873] 19230] 57098\}54/30} 96865] 23238 
25% 10797] 19306] 57296|[55)uo| o6808| 23295 
250/30. 102106. 19352|4- 5749058830 o. 0675115. 23352 
26/00} 10645] 19458 576golſ;6ſ00 06694] 23409 
26 30] 10570] 19533] 57886/55130 Ä 23466 
27% toes 19508] 5882S os 580 23523 
27/30] 10421] 19682] 5827770 06524] 23579 
28 0 10347] 19756] 58471/|58j00 22 23635 
28 30 10273] 19830] 58665/058030 06412] 23691 
29% 10199] 19904] 388 59“ 5% % 06357] 23740 
29 30 10126] 199797] 59052/5930 ebzoz} 23801 
zo oe 10053] 100 f 59244400J00] ' 06247 23856 
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5 Elapl. | Middie | 4 E:apl. Middle 
Mis time. | Tims. Riſing. MS.] Time. | Time. Rifing. 
90 019. 0019215, 239114 700011130] zoſo. ©3399} 5+ 207044. 7919; 
O10: 6138 23965| 70224)|31}04 03360 26743] 79334 
011/30] obo8g] 24919 703871j31}30| 03321] 26782] 79475 
oꝛſoo obo 24073 70550 Hœ¹z 32100 03283 26820 79a] 
$2 30 95977 24126, 70712 32 30 03245 26358 79756 
fa; 20} O59z4] 24179 70874 33199 03297 26896 79896 
93135 0587 24232 71036 33 3 03170 20934 » 80036) 
4 0 oss 24285| 71197]}34/00] o313z) 26971] Bor7s 
4130] 05706} 24337 71352113413% 03095 270080 $0314 
2 05714} 24389 2181 (ce 3058] 27045 80452 
©5[30j0, 5662/5. 24414-71578 75 300. v3021|5- 2705204. 80591 
Peg og61c] 24493] 73337|[36/00] 0985 27115), 80729 
56/30 95559 24544 71990! 36 30 02949 27154 80867 
e e240 72155 29130 27190), 81004} 
734% 05457], 24040], 72750 02877] 272260 $1441 
Soo 05406] 24697 72471 3800 02841 27262] $1298 
08/30] o5356] 24747) - 72928128130] 02806] 27297], $1414 
og οο 05306]. 24797] 72786||z,/00] 02771] 2733] $1550 
93% „fe 24347| 72943||39135| 923736] 273% $1636 
oe 05207 24897 73999] 4-|0o] 02701| 27492] $1821 
$5 01300-2325 015+ 26ME$ 4<7 3254|[4c|34[0- 025675 27434. $1956] 
11100 951091 24994 77707 do 02633] 27479 82091] 
[11/30] o50bo} 2504; 73565 403% 02599} 27504 82226 
ao 05012} 25091 73720] 42100] v2565 27535} $2360 
1230 9496, 25139] 738742, 02532] 27571 82494 
13000 04916 25187 7402/14, Ou 02499 27604 $2628 
13/30 94560%] 25235 741 821/45 30% 02406 27037], 82765 
| i 4/20 04521} 25282] 74335114419 92433 2707c 82894 
14 30 0477 25329 744364 300 o024uo| 27793] 83027 
{1810} 04727 25376| 74041 4519 02365] 27735 83159 
1 5]30[2. vg05c[;. 2542 3/4: 74793114.513 [ 92330 3.277674. 83291 
obo 04634] 25469] 74945/|[46j0u] 02304] 27799 83423 
1—ů 8 04585} 25815 73990146 3.| 02272] 27931 $3554 
17/00] 04542 25561} 75%7|[4ojo | 02241 27862] £3685 
750 64490 25607], 725 02210] 27893] B3816 
4 3 0 04451] 25052 7359/45 OY 02179] 27924] 83947 
1830 04405} 25697 15299! 4813 | 02148} 27955 84077 
19;co| 04351] 25742] 75848 TU %%% 02118] 27985 84207 
19 36 04316] 25787] 759971}491z0) os 28015], 84337 
ec 9427 245821 76146! 5 % 12548 28045 84466 
2013010. 4422505. 2587 5/4 79395![col3 [c. 2028|5- 28075484595 
2100 - 04154]. 25919) 79443] $110} 01982 25105] $4724 
21135} ©4141] 25962 7659-|[51 3 019569 28134 84853 
2 Co] o4*gs| 260c;| 7 73852 U 019400 25163] 84981 
220300 0455 26c48]} 70565\[catyi} 1911 28192] 35109 
230% 04268591 77 32115 340" o18%2| 28221] $5236 
2330 636691 26134 77197 $3134] - 91854 23249} $5363 
24\0o| - 03927} 26176] 77325|[54/o0| 01826] 283277] 85490 
24/30 03885] 262180 77471 [[54[30] 01798 28305] 85617 
%%% 3847“ 22 [L 22518055“ o177u) 28333] 85744 
25/3000. 03501 5 20302 4. 77e. 01743/5+ 2836004. 85870 
LE 03760 26343 77900 5oſo 01716) 238387] $5996 
1630 03719] 26384) 75050}5613 | 016389 28414, 86121 
27/0] 03673] 26425]. 78194 [<-[o] 01662] 28441] $6246 
27/35) 03938] 264660 78338057 3+ 01635] 28465 86371 
33/00] 03597] 26306 78452) 581004 01609 28494] 86496 
28030 03557 26546] 78624!\|;8/30]- 01583] 25520] 86621 
24/00] 03517] 265860 78767\|59fou} 1557 28546] 86745 
25139] Ve 26026] 75909/|$9}30] o1532] 28572], 86865 
20% 0444 26665] 790100 o1505) 28595 $6993 


A TABLE for finding che 
4 HOURS. 


LATITUD E.by Two Akitudes. | 


C..- De 1 
+ Elapi. Middle + Elapt. } Miodle ö 
MIS. Time. | Time. | Rifing. iS. Time. | Time. | Rikng, | 
00{30ſo. 01480|5. 2802304. 87116/303000. 00361 3. 2974214. 94933] 
04/00 o1455s| 286480 87239037 $0349} 23754] 9414! 
01430 o1430] 23673] 87362/310300 00337] 29756} 94248 
02/00} o1405] 23698] 57488027 00325] 29775] 94336] 
02/30] 1381] 28722] 870632030 60313] 29790] - 94463 
o 3% 01357] 28746] 7728033 00302} zg801] 94570) 
03/30] 01333] 23770] 87850133130} 90291 29812 94976, 
04/00] zog 28794] $7971 34100] 00280} 29823} 9g478: 
04130] 01256 28317] $5<92|z34130} o002bg} 29834] 94888 
03/00} 01263] 25340} 85213/35}00| oo25y} 29844\_ 94994 
05| 30.0. 01240[5+ 25863[4- $5334\35!30ſ0. 0024915. 298 845. 95108 
56100! 01217 23886 88454 30 00 90239 . 29564 
06030 otrgg] 28929] 88574/36030 00229 29874 
07100] - 01172] 25931] 88694/3700 00219 2984 
07 30% 11500 25953 $88 14/3730 00209| 29894 
o8|00} o1123| 28975] 88933/0380 oOο,j,ꝗgõ 29903 
os 30 01106] 28997] Bgog:|z8/30] 001910 29912 
ogloo 010864] 29019] 8917/9 % 00182] 29911 
09 30] . 01003 29049 89289 39 30 00174} 29929 
rtoj0o] 01042] 29001 894 401004 ©0166 29937} 
10 30/0. 1027 f. 2908 : $952 5]40 30/0. 01575. 29945 
11% . 01000}. 29193] B9043/41/00} voige| 29953 
11/30} ooo 29123] 892600047030 00142] 29901 
12% oogbol 29143]  59877|42}00] o0134}- 29909 
12139 00940} 29163 39994042 30 00127 29976 
13% ooga8] 29153] 90143 0020 29983 
13300 00g0o| 29203} 90227143130} 00113 29990 
14% oo881} 29222] 90343144100] 0⁰,j, 29997 
1430 oo862| 29241] 99459[44|30] o0009g} 430004 
15100] col@gl, 29200þ 3251651901, 200936. 2000s 
15 39/0, 0082415» 29279 K y969w[45|30 0. 0008715. 30010. 97103 
16/00] oofog| 29295] 9085 40%%t% goofs} 30022| 97264 
1630 00787] 293160 90920030 00075} 30 028] 97365 | 
17% % 0076g} 29334|" 91235|47}0o} 00070} 30033} 97465 
19/30} 00% [ 29352} 91149147130) ooobs| 30035} g7565 
180 00733] 29370} 91293|q8[00) o0obo| 30043} 97665 
18030% 00726 29357} 91377148130! 00055] , 30048] 97765 
19/00] oobgg| 29494} 9149 0,49 oo005o} 130053} 97865 
19/30] 00682] 29431] 91003/4g};0| 6004; 30053 97964 
20.00 00665] 29438} 91710|51,o| Oοο,, 3002 98003 
20 30.0. 00648[5+ 294556: 91829 50 30/0. 00375. 39066 5. 98163 
21/00] 00632] 29471] 9194Tö 1% 00033] - 30070] 9826 
21/39] 00616 294587] 9254/61/30 00029] 30074]. 9835 
2/00} 00G 29503] 92160|:21060) 00026| 39077} 9845 
2136] o 584] 29519] 9227%|52]30|] 00023] 30080 3855 
23/90} oogh8] 29535] 9399/5 00020} 30083} ga5g5y}- 
23 309} ooggyg 29550 9250153 30 00017] 30050}. 98751 
24/90] oog38) 29505} 9Y2vI2/;ghvo} ovors| 30085} 9884 
24300 oogay] 29580 97723084 30] O02 30090 98945 
25/99] \ 0ogo8] 29395 92534{55|00} one 30092] 69042 
25 30%. 00494 5+ 290094. 9294455] z010. 00005 | 57 36994 5.99139 
26/90) oog80| 29023] 93954/55j00!) 00007 30096} 99236 
26|39] 00466] 29037] . 9310456530} 00005} 300948] 99232 
27,90] ooggn] 29051] 9327457100] 00004} 30099 99478 
27139 00438] 29665} 93383|57/z0; 00003] 38e 99524 
25100] 0425 29978 9349258100] 00002 3oior| 99820 
28/39 , 00422] 29091] 9360158 30 OO 309102] 99715 
291/90) 00399 29704] 93709|5gjoof] 00000} 30403} 99% 
29139 00386| 29717] 93817|59]3o; oo0co}- 30103} guyos 
0/00} 10373] 29735 93926 % 06000] 30194}5. 000 


Table of Natural Sines. 
A 


30 
| - M. 
8 oN. ne N. Coi — 
| —_. tine N. Co 5 786 60 
1 N. Co N 0 76 9975 
| LM . — 39 52549465 200; 154 2 
N. ine N. Coi. 19935] 2490 oe bt 5263 ow 7934] 752] 5 
DE 1774] 944] 3519 937] 5398 7 551 7501 57 
x | ER K 04] 3545] 937 $32) 092] 74 
2 9 3 50 $57] 7 6 
« 5B 2 1833 ”" +44 935 _ 53 2 <8 - 
87] Soo 862] 9 34 854] 72 
$49 1471 222 24 25 — e 
5 145 1 1920 2 — 99932 ++ 1 * my 772 cl 
175 11 54 "723 8 
5 | 2©4| 10000 9 K* 222 = 5495 — 72066] 736 i 
: — — — dp n . 71042 
9 2⁰ 09C0| 2036 79] 381c 6| $582 — 972947 
10 } 291 | 2065 9 E 84273830 8 46 
23] 99999 97 39 5611199 2} 72 
23 A — 3868 NY — * 45 
12 897] 669 of 723 
5] 99999] 2 24 9771 3 6 23] $ 838 744 3 
11 fl a e 698 89 721 4 
97 9220 5 $836] 74 42 
4 999] 2151 9760 3955 21] 5727 19 
15 43 999! 2211 75 3984 o $756} CER 9716 41 
| 16 | 465 on py ch Wk nent oat $33] 752719 | 40 
74 785199 56] 714 
17 $95 999 2269 9 042099218 * 831 . 712 39 
(18 | 524 80229859974 47 927 5844] 829 7565 o| 38 
— + 614] 71 
3| 9999 2 5873/ 37 7 
2 5 4 vey hr 224. 74: . 
os 611 44 2385] 972 * 914 —— 824| 7672 — —_ 
* Goa * 2414 = 41880 912 888855 12 os. 34 
669 3 1292 ins 13% 
1 e 4s 42 16 598g 2177775 699] 33 
| 25 | 727] 99997 2305 969 * 2 $171.7788 694 31 
26 756 64a 2530] 960 12 ad on 815 2442 692 30 
27 785 $44 2560 on 4333 906 61⁰ß 813 284 — "29 
28 * 27 2873 366 4362 905 5773459872 pak 6 28 | 
44 201 | 810 790 
— 873A 990 2065 99905 3 6163 808 7933 2 o 
| 31 | 902] 99996 vente” ergy 06l $ 1446 4 he We 25 
131 i} 996 o 963 344 9000 6221 804 7991 5 
32 9 99g] 2705 963 447 8980 6250 801 $520 675 | 24 
33 900 51 2734 624507 6279 I _— 23 
4. 23 — 2763 4 4536| 897 77680805 465 +. 
101 2792 9 Teese 30 807 1 
36 — — 285219960 4565 294 $337 797 175 825 20 
F 959] 4594 893] 6366] 7 $136]. 6 
107 2850 daz 793 6661 19 
38 1105 — 2879 22 1953 195 9 793 2165 664| 18 
11344 9 2908 950 682 890 792 2 — 
4 4 5 eee 12 15 
1193 67 99888 8252 
e e en] 78h] teal" ep| i 
2 47 6540 IC!” 634 
127 99994] 2996199955 + | 885 5m 785 I ro+4 
© 4 953 $27 883 782 33 12 
4412 991 305 214 3 6590 $308 649 12 
130g 83]. 95 6| $82 780| 8: 
*+ 14991 _—_— 22 4 8 I 284% 1 
67 i41} 9 8 5 61 842 
47 | F3 6] 990 3141 49149987 685} 77 642 9 
o e 8455] 64 8 
48 | 139 9 31709995 4943] 87 67141 774 8 639 
— 1425 99995 199 949 72 876 7 | 772 84 q 0 7 | 
49 989 3 81 49 6743 85131 637 | 
* 228 94 I 875 770 5 6 
31 , 260t 93 8846356. 
1453 257] 9 ozo| 373 768 — þ 
SI 939] 3 6| 5 872] 6802 71149632] 5 
| 1513 8 3286 94 059 7 766 857 9 4 
52 2| 98 6 o4s| 5 68351997 630 
1 1 — 4 $6CO 
53 2 988 33 044 5088 wi 6860 704 8629 627 - 
— 1600] 99987 — 943 — 867 oy * 865% 225 I 
55 987 . 21 51 6} 691 8' $637 
56 wot 98 3403 9 5 5878 4 6947 750 Cof N.fine 
57 165 986 3432 el $205? 4 'of N. ine N. 
5841687 85! 3461 IIS Coll N. Une N. E 
* ee 2 7 $6 
N. Col N. ine 
oy — 3 


E A Table of Natural Sines. 
1 e e ee ee eee eee 


y — — 


N ine N. Coſſ N. fine N. — ne N. Oui N. N. ünc fix. ColjN, une N.Col| v4, 
$716/99019[10453 99452 1218799255 13947 990271504 55759 66 
8745] 617] 482] 449] 216% 251} 946} 023] 672) 7049 
$774] 614] 511 446 245 2480 975% org] 701] 760058 
$803] 61 54|, 443] 274| 2441142<4] 970758057 
283] 609 569 4400 302] 249] 033] On 758} 75:156 
8860 607 $97 437 331 237 C61; och 237 745 35 
288% 604] 626] 434 ' 360] 233} 02e 741154 
891</99602|10655}99431/1233g/992301141191g8g98| 15845 98737 $3 . 
$347] 599] 684] 4:8] 418 226] 148] 994/ 873] 73252 
8976] 596) P13] 424] 447] 222] 177] 990] 902 728517 
10 | goos] $594} 7424,.421 476] 219] 205] 986} g31 723/50 
| It | 9034| $91] 771] . 418] 504] 215] 23% 932} g59} 715149 
129063 558 800] 415} 5330 2110 203] 9780 g85| 714j45 
* —— — — 1 — 
| 13 | 9992/99536| 108299941 2/12562/99208| (4292/9897 3/16c17/g8709'47 


3 918 


| 14 | 9121] $33] 8; 409 691 294 320] 969 46 704 +6 
ts 9er of $80} 887] 4c 6200 200] 349] 965 o7g| 7ools 

16 | 917 578] 9160 402] 649 197 376| 961 103 5 ; 
179206 575] 945] 399] 0678] 193] 407] 957] 132} G6gci43 
18 | 9237]__572| 973j__396| 2.6% 3y| 436! 953] 160] 686/42 


19 | 926519957C|[11002[99393 273509 99136 14464|98948/16189/98631/41 |} 
20 9295 567] o31] 390] 764] 332} 493] g44| 2218] 696/40 
11 932% $554] obo 386] 793] 178] 522) ggo} 246] 671139 
| 22 | 9353] $%2] 089] 383] 822] 775} 551} 9360 275] 667/35 
| 23 | 9382] $559} 218]* 3%0| $5x] 770 58 23 304 662137 
24 | 9411] 55%] 147] 377] 8800 102] bos 927] 333] 6% 30 
25 | 9440/99553/11176|[99374|12998|/99163|14637i/y8923;16364/98652|35 
| 26 | 9469| $551] 205] 370] gz7] 165] 66] gig] 390] 64804 
| 27 | 9493] 34% 234] 367] 886 15% ogg} g14} 419] 643/33 | 
28 | 9527] 545] 263] 364] 995] 153} 725] 9, 447] 638132 
29 | 9556] $542} 292] 360/1304] 145} 752] 906 476] 633131 
| 30 9535 540 320 357 055 . 781 902 505 63 
| 31 | 9614199537|11349199354/13081199141[145 1c 
32 | 9642} 534| 378] 351] nr 137] 535} 8g3] $62} 6179028 | 
33 | 9678] 531! 407] 347] 139] 233] S67] 88% 592] 614/27 
24 9500 $28 430 344 16% I'Zy 890 88 Vac, bog 26 
35 | 9729] 525) 465| 341 197] 125] g25| 880} 648] 684/25 
36 | 9758|__523} 494| 337). 226|_122] 954 876 677 600) 247 
37 57879952001152393 340132 549911804, 988711670699 59503 
38 | 98:6] 517 552] 331] 283] 1141501; 867) 734} 590183 
9845] 574} 5800 327 312] 110] ogo| $63] 703|- 585/21 
qo | 9874] $51!] 609 324] 341 196} obg} 8580 792] 58008. 
41 | 9903 595] 638) - 320] 370] 102 ogy} 3854 Szof 575119 | 
42 | 9932|__52%] 667) 317] 399]_098| 12% 849] $45] 570118 [- 
43996199503 1169699314 1342719 99094015155 9684500878 95 505 £4 
44 — 500 725 310] 4 091 184 $41 906 $Q1 16 
45 [lo019 497] 754] 307 4 O87 213} $36] 935] 556/15 
46 [10045] 494] 783] 303] 519 83 241] 832] 9% . 551114 
47 [10077] 491] 812 30 543} 7 270) 827] 992] 3403 . . 
43 [10106] 488] $849] 297 $72} 7 299! 82317021 541 . 
| 49 [10135/99485 —_ 9529373689907 75327988 7.55 
50 10164 482 2900 629 e 356} $14 353 
51 [10192] 47% g27] 286] 658] c63] 335] 80g rf 526 
$2 [10221] 476] g56] 283] 657]. 059] 414) Sogs| 136} g21 
53 [10250] 473] 985] 279] 716] O55] © 442] Soo} 164] 316 
5+ [10279| 479|r2014] 276} 744|_c5I] 42 7g6l 195} £11 
55 j10303/99467!1204319927 2/1377 2/99247|155c0/95791117222/g8 ob 
56 [10337] 404 i 269 Boz} ogg] 5:9} 7389) 250} gol 
$7 |10366} 461} noo} 265] 831] 039] 557] 782} 279 496 
38 [10395] 458] 129] 262] $60] 035] 5800 978 308 491 
| $9 '10424! 455 1580 28 889] ogr 61g 77 216 4871 1 | 
>: Cof]N.fine|NCoffN.tine;NCof}N.tinef iv. Col None N.Cut Nunc} 
WE "WES WS £5 RAS AK Mo 2 MW 


> 


e M m 


\S 
82 
* 

"© 

<k 
co 

OuU 

ws | 
ww 
ww 
© 
0 
» 
4+ 
t- 
\S 


— 


. 
— — -4a _ 


5 «Ks © 2: 


he 


A Table of Natural Sines. 


* 


10 


8 


l 12 | 


13 


N une N Coil N. Hine N. Colt 


N .hine N.Cot N.nne 


N. Coij N. une 


393 
422 
451 
4793 
50d 


$37 


17165 9848119081 


476 
471 
466 
460 
455 
$50 


109 
138 
167 
195 


224 


— 


22495 
$23 
£52 

8 
8 
637 
665 


20791137815 
820] 809 
848] 803 
877] 797 
gos 799 
933] 7% 
962 778 


98163 
157 
152 
146 
140 
135 
129 


þ 


17565 
594 
623 
651 
680 
708 


98445 
440 
435 
4.39 
425 
420 


19281 
309 
338 
306 
395 
42” 


22693 
722 
7 50 
778 
807 


20990197772 
21019] 766 


047} 760 
076] 754 
104] 748 
132] 742 


98124 
118 
112 
107 
101 
096 


97391 


835]. 


24192 
220 


97437 
430 
424 
417 
411 
404 
395 


24390 
418 
446 
474 
593 


RET * 


384 


ö 


17909 


17737 
766 
794 
$23 
852 
880 


937 
906 
995 
18023 
O52 


_ 


1808 
109 
238 
160 
195 
224 


| 357 


98414 
409 
404 
399 
394 
35g 


19452 
450 
509 
$538 
566 


595 


95333 
378 
373 
305 
362 


98352 
347 
341 
336 
331 
325 


19623 
652 
680 
709 
737 
760 


— . — 


19794 
823 
851 

88. 
908 
937 


18252 
281 
309 
338 
367 


96320 
515 
310 
304 
299 
294 


1996 5 
994 


20022 


O51 
079 
10% 


97735 
729 
723 
717 
711 
705 


97698 


9809 
054 
079 
G73 
067 
O61 
98056 
050 
044 
039 
033 
O27 


892 
920 
948 
977 
23005 
23833 
062 
090 
118 
140 
175 


21331 
360 
338 
417 
445 

474 


2286300, 


24559 


278 


9502 1 
016 
010 
004 

97998 

3 

97987 
981 
975 
969 
963 
958 


23203 
231 
26c 
238 
316 
345 


23373 
401 
429 
458 
436 
514 


141502 
$30 
$59 
587 
616 
644 

21672 
70¹ 
729 
758 
786 
814 


9727 


97230 


264 
257 
251 
244 
237 


223 
217 
210 
203 
196 


98238 
283 
277 
272 
267 
261 


982 5 
250 
245 
240 
234 
229 


20136 
105 
193 
222 
250 

rs 


23542] 
571 


21843 
871 
899 
925 
956 
985 


97952 
946 
940 
934 
928 
922 


5235 
263 
291 
320 
348 
370 


97189 
182 
176 
169 
162 


185 


96980 
973 
966 
359 
952 


96937 
930 


20307 
336 
304 
393 
421 

* 


97547 
$41 
$34 
518 
$21 


97916 
910 
905 
899 
893 
887 


22015 
041 
070 
©98 
126 


97148 
14 
134 
127 
120 
113 


25404 
432 
460 
488 
516 
545 


$223 
5 218 
£12 
£07 
201 
196 


| 


1% 
179 


O52 


168 


98790 20649 


20478 
$07 
$35 
$93 

92 
20 


677 
706 
734 


g7 go8 
302 
496 
439] 
483 
476}: 


97881 
875 
869 
863 
857 

$51 


22185 
212 
240 
268 
297 
325 


2 
3 


| 


1 


971c6 
loc 
093] 
O86] 
079 
072 


25573 
601 


629 


657 
685 


| 


97845 
839 
833] 
827 


223 53 
382 


410 
435] 450 


97470 
463 
457 


763 


8211 467] 444 


92-0 5; 


25741 
769 
298 
$26 


O58 
051 
044 


213 


037 


854 


2 


N.Cof}N.fine|NCoſſN.fine 


N.Coſ]N.fite|NCof} 


N. ine 


N. Coſſ Nine 


4. Ah _» 


79 


. 


1 


78 


la MT Ml 


A Table of Natural Sines, 
2 © | 16 17 j© 1% | t9 | 
M. N. une N. Col N. une & N. une N. Col N hne. Cos. ue INCO 
0258829659327 504/6126029 237% 5 30030902 95106 3255719455260 
1 gio} 585] $592] 118] 265] 622] g29] 097] 584] 542159 
2 938] $578] 620} 1100 293] 613] 957] q88] 6izf 333ʃ68 
3] 966] 570] 645] 102] 321 605 985 079] 639] $33[57 . 
4 
5 
6 


994] $62] 676| 094] 348] $96[31012] o7o] 60% 5149156 
5|26022] 555] 704| O86 376| $88] ogoſ obi] Ggg] 304/55 
©50| 547|_ 731] O78] 40g 579} _c68] ogz) 722] 425/54 
71260791y6540(277 59196070[29432|95571[31095195043/32749194485|53 
$| 107] $32] 787] o 460 562} 123] 033] 777] el 
9) I35| 524] S815] o54| 487] 554] 1531} o2g| Bog} 4645 
10 163] 5170 $43] 046] 515] 545] 278] ors $32] 45750 
ri] 194] 509 $71] oz7] $43} $536] 206] oo 859 447/49 
12] 219} 502 890 O20 871 $28} 233194997] $87] 438[48 


13/26247/96494j27927|96021/29599|95519(31261[94988|3291:[94428[z.5 
14] 375] 486 9550 or3] 626} $11| 239] 979] 94 448046 


15] 3923] 479} 983} oos| 654] $02] 316} 970 969 40994; 
10% 331} 471/28011/95997] 682] 493] 344] 961] 997] 399]44 
17 359 453} 039} 95g} 710] 485] 372} 95233024] 390143 
18 337 456] o67] 9810 737] 470] 399] 943] ogr 350 42 
| 19)20415/96448/28095|95972/29765/95407|31427194933|33075[94370[41 

20] 443] 449] 123] 964) 793) 459] 454 106} 391140 
21] 471] 433] 150} 956} $21 450 482 "24 351139 
22] $520] 4qz5| 178; 948] 84 441 510 161] 342/38 
23] $523] 417] 206 gqgo} 8760 433] 537 1891 332137 [ 
2486 qro| 234] 931] gogf 424) 565 216] 322436 
25126584/96402[28262[9;5923|29932/95415|31593 33244134313135 
26] G12] 394] 2900 g15| gbo| 407 bac 274] 393134 | 
27] 640] 3860 318] 907] 987} 398] 648 298] 293133 
28] 6068 379 3460 89803001 f5] 389 675 326] 284/22 
29 696 371] 374] 890% 043} 380} 703 353] 27431 
30]. 724] 363} -go2| 882] o71] 372] 730 38i} 26430 
31 we 96355/28429/95874[39998[95363[31758|: 33490-1942 54[29 
32] 7800 347] 457 865] 126] 354] 786 436] 24528 
33] 805} 340 485] 857 154] 345] 813 463] 235|27 
34] 336] 332] 513] 849] 182] 337] 841 49c| 225[26 
35] 864] 324] 541] $41] 209] 328] $68 518} 216/25 
36|_ $892] 316] 56g| 832 237} 3190859 545|_206124 
37|-0920/96308|28597\95524/30265/g5310/31923 3357 5134190123 
38] 943] 3010 25] 816] 292} gor| 951 600] 186[22 

1 39] 976} 293} 652] $07] 320 293] 979 627] 276[:1 
4<127004| 28;] 63837 799} 348] 284/32000 655 167120 

{ 41} 032} 277] 708| 792] 376] 275] 034 68.] 15719 
42] Oboſ 259] 736] 782] 4053] 266| 061 71 147118 | 


43|27033/96261/28764[95774/30431195257|32089[94712|337 37194137117 
44] 1160 253} 792] 766 459 248] 110 764] 127116 
45] 144 246} 820] 757 456] 240} 144 792] 11815 
172] 2380 847] 749] $14] 231] 271 $19] 108114 

| 542} 222] 199 $46] 098113 

48 228 222 903] 7432] $70] 213} 227 85 088112 
4927250090214 2893 0957243059 795204/0322 6494056 3390194078011 
50 284} 206 950% 7 625] 195] 282] 646] gag] 068/10 
51] 312] 1938] 987] 707] 653] 185] 309} 637] g56| os] 9 
19929015} 698] 6350} 177] 337] 627] g83] oggl 8 


47] 200) 230} 87 740 


52] 340 
53] 363] 182] 042] 690} 70b| 168] 364] 678034011] 039“ 7 
54 396} 174] o70] 68x] 736] 159} 392] 609 038| o29] 6 


55/27424/96166|29095[95673/30763195150/32419}94599|34065/94019]| 5 

50% 452} 158] 126} 664] 791] 142| 447] 390] ogg] cog 4 . 

57] 450] 150} 154] 656] B19] 133] 474] 580| 12093999] 3 

58] 508) 142] 182] 647] $45] 124| 502] 571] 149] 989 2 

59! $36! 334' 209) 639' 874 115] 520) <61' 12 979 1 

N.Col}N.fine] N. Col Nine N Col N. line N. ColIN. Hue N. Col Niine| 

.... ̃ U⅜ . ˙— hs Lo 
| Mm 2 | I 82 


A Table of Natural Sines: 


th A. CE A. it =” ? 


hk ME 


5 


| 
| 


: 


I "ONE Mak | 22 wr 1 
N. N nine N. Co N. ſine N. of/N.fine| N.Cut!N. = Coſ N. ſine N. CoſſM. 
0134292 [93999 555 746192718 39973/92050|40674[91355/60 
1 229] 959] 864] 34 488 707 100 700] 343 5p 
- | # 257] 949] 59] 337] $15} 699] 127 727] 3315 
1 3] 254] 939] g18] 327] $542] 536 153 783 3190527 
44 31!] 929 945} 36 565) 675] 180 780} 307|56 
51 339] 919] 973] 356| Fos 664] 207; 91994] Ses 295155 
_61__366 gog| 36005) 295 22] 653 234 _ 952 833 283054 
7134393)93599{ 30027193235 7579 92642\39260/9197 48709127253 
8 421} $89] 054] 274; 676} 631] 287 8%] 260|52 
gf 445} B79] 8% 264] 703} 620| 314 giz] 24bj51 
10 475] 8% 105] 253] 730 G6og| 341 gig] 236|50 
11] $23] 859] 13s] 243] 757] 5980 367 966 224149 
12 $39} 349 162] 232] 784] 5387 394 9920 212 If 
133455793839 101993222378 'r]g2 576139421 /91902[43019191220147 
14 58% $29| 217] 2710 $38} 560 445 045] 188/46 
15] 012] $19] 244) 203 865 554 474 o72] 176145 
16} 039] 8og| 277] 190 8g:| 543] 501 ogs| 164/44 
17} ©66] 799] 298] -180} g19] 532] $28 1250 152143 
13 694 789 _ — . 946 946 21 535 151} 140 42. 
19134721[93779|36352/931 59/3797 3|12510[39551/g133:|qrr7algere8(41 
20] 745| 769 379] 345! 999] 44g] 008] 8:2] 204 1640 
21] 775] 759! 490] 137 80% 4880 63: 231 10439 
22] bez 74% 434] 127] 053] 477! 60 257] 092138 
23 810 738 401 1166 oJﬀsc 466 68% 184 080137 
241 $57] 728) 45% ro6} 107} 455] 785 2 zue 06836 
25034534937180(365759300 5/36: 3419244439741 91764{41337192956|35 
26] 912] 708| 542| 84 hl 432] 708 363] 944/34 
27] 939] G6g#| 509 o 285) 42 795 390] 93233 
ab 900 688] $90] 063 215] 4100 Ban 416] 020j32 
29] 993] 677] 0623] ow! 241 399| 848 443] 093/31 
36135024 _ 667] _ 650 C42 265 3880 875 469 90996 30 
5165557 80677753, 3529592 377/39902|91694/47496/99984/29 
132 975 647] 7e ons 322] 36% 9280 683] ca2| 97228 
33 202] 637] 73" oro) 349] 355“ 955 $49} 990127 | 
34] 23% $626} 758092999 370] 343] 982 575] 948026 
| 3z 157} 616] 755] 9880 403] $32/40008 6c2] 916025 
3 184 606 $12 978 _ 439] 321] ©35 628] 9424/24 
| | 3713521193556 $0239 92967|33456/92310 2222 416559937103 
33] 239 385 "g56| 483] 299] O88 681] 399/22 
e 194 945] C 287] 115 707] 8871 
40% 293} 5355] 921] g35] $37] 276] 141 734] 575/30 
41] 330} 555] 945] 924] 564] 265] 168 760] 8363]19 
. 44] 347] $44|__975] 913]_591] 254] 195 787] $5118 
| 4413537 5'g ;534/37902192902(35617[92243/40221 97555]141813[90539/17 
| 44 402} $524} 029] 3892 644} 231] 248 $40] 826/16 
| | 45] 429] 31% 056] $81] 671] 220] 275 $66] 874/15 
46] 45%] coz} oz 830] 695] 2c 301 89:] 802/14 
47] 453] 493] 110] 859] 725] 198] 328 919] 790/13 
| 48] 811 453 137] 849] 752] 486} 125 945! 771: 
4913533*)93472137164192835|3877819:175 403%: 91484{41972|99766!11 
5Y © 595} 462) 191] $27 805] 164] 405) 993] 753/10 
150 392] 452] 218] 816 $32 152 434 42024] 741} 9 
5%] ig} 441] 245] 80% 359] 141 461 ogi] 729) 8 
' | 54] 647] 432] 272] 794) $56] 130} 488] 437] 077] 717] 7 
<4 674] 440 agg] 28. 912} 119] A 104] 704} 6 
| 5813570119334 10)37 326/927 73/38939]92107[40 541914 14/42 130 918 5 
56| 728] Joe 352] 762] 96% og] 36 356 
57 755| 389] 380} 75'| 993] o85| 594 183] 668) 3 
: 58 782} 376] 40% 74:1z9020} 073] br 209] 655 2 
" F$} $10! 363" 44 729 045! 062! 647 235] 643 
a N..'o{{N.fne N. Col. Nine N. C oſſ N. nne N.Cot]Nhne|N,Cof}Nfne| = 
| d a | 66 | be | 


2 


A Table of Natural Sines. 


rr ˙· . AB. 
l. N. hne N. Coil. Ha- HN. Col N. fin. J. Coſſ N. ne [N.Cot N. Ane. Col 
o [42262 [396311438 37}89574145399|59191[46947 38295 48489/8702 
x | -288} 618] $63] $67} 425] c$7| 973 23x] 5060 448 
2 315 6.6] B39] -$54] 4521} 074] 999} 267] 532] 434 
3 | 341] 594} % 841] 477] 061]47024| 254] 557] 420 
4 | 367] $8} 942} $25] 503] o4% ozo| 240| 583] 4ob 
5 | 394] 59 995 -| 559 076 226 6o8} 391 
6 | _qzoſ_ 557] 994 1—1 213] 634} 377 
7 (1:446 [99545|44- :01S 47 :27 [38199 4888987363 
s | 473] 532] 046 153] 385| 654] 349 
9 | 499} gar| 072 3 178] 172 7io| 335 
io | cas} $507} 998 204] 158 735] 322]. 
11 552] 495] 124] 739] 634] g55| 229] 144] 761} 306 
12 | 578] 43z} 151] 726} 710} -g4z} 255] 13% 756} 292] 
17 42604 [92470/4417 71597 134573088928 4728138117 48871687278 
14 | 631] 458] 23 7%%οö 762] gigs! 306] 103] 837] 264 
is | 6;7] 446} 229] 6#7] 787 902 332] 89 862] 250 
16 | 633] 433] 355] 6770 813] 8880 358] 075| 898] 235 
t7 | 709} 420 252] 6*2] 539} B75} 383} o giz] 4221 
18 7306] 408] 307} O49] <6;] 562) 40 ogs| g3:| 207 
19 [42762 |90396|44333|59636[45891|83548 47434 [58234 (45904[37193 
20 | 788] 383] 359] 623] 917 235 460 020} 989] 178 
21 | 815) 372] 3%s} 6: 942] 822 456} 006 [49014] 164 
22 841] 358] 411] 59% 958 80% 51187993 c40} 150 
23 867 345] 437] 534} 994] 795] $37] 979| 65}. 136 
24 |_394| 334| 464] 571145020) 782) cha] obs) ego 221 
25 (142925 \90 32 114449 895 55/46040|88763/47588}$7951 [49316|*7107 
26 946 309 510 $45] 07} 755] Oi4h, 937] 141] O93 
27 972 296 542] $32] 097] 741| 639] 9:3} 106 07g 
28 | 999| 28;j 558] 819 123] 725] 656 goy| 192 64 
29 4302] 271] $594] $06] 149] 715) 690 590 | 217] O50 
30 og} 250% 920} 493] 125 £951 716] 882] 2420 036 2 
31 43077 90246 44040 09420 þ 201 $5688 47741 $868 49208 Seat 29 
32 104 233 672] 4% 2% 674) 967} 354 293] 007] 2s 
33 | 139] 221] 695] 454] 252] 061) 793] 8% 34886993] 27 
34 | 156] 208| 724| 441] 278] 647] $18] 826] 344] 975] 26 
35 | 132] 195] 750] 428] 304] 634] 344| 512] 369} 9g0g| 25 
36 |_209| 1383] 776], 415] 330) 62-| 86g] 798] 394 949] 36 
37 [43235 |9017 1/44502|89402149355/88007/475g5|37784 [49419/86935] 23 
38 | 261} 158] 325] 359] 38} 593} g20| 770} 445] gail] 22 
39 | 287] 146| 554] 376] 407] $530} 946} 756 470} gob| x1 
40 | 313] 133] 30} 3% 433] $66} 97 743] 495] 392] 20 
41 3% 120 906] 35% 458} 553] 997 729 $21} 878} ug 
42 | 360] ros8|_93:] 537}_454| $39/45022| 745| 546] 8631 18 
43 14339: 190095/4495*|89324/405 15 58520 42042 57701 [49571186249] 27 
44 | 4'8 2| yog] 371 530] $rz} ©7;| 637] 596] $34] 16 
45 | 445] 070j4591e] 298 5610 499i 99 673] 622] 820 15 
46 | 471} / 236] 285 567 46 124} 639 647] 805 14 | 
47 | 497] 45] 62] 272] O13) 472) 152] Oys| G7z] port ng 
48 | 523] 3 088] 259] 639] 453) 175| 532] 696] 777] 12 
49 [43549 |[90019|/45114/39245|46604/88445\48201 [57017 [49723/$6762| 11 
go | 575} cop} 14% 23z] ogof 43!) 220 603] 745} 7481] vo 
gt 0289994] 166) 219] 7160 417] 252 539] 773] 733] 9 
52 | 628| 983] 192] 206 74% 40% 277| 575| 798] 749] 8 
53 | 654} gos| 215] 193] 767] 390] 303 560] Baq| 704} 7 
54 | 680]. 985% - 263] 18800 793} 377] 3281 546| 849} 59% 6 
55 [43706 [89943|45269]89167|45819|85363/48354 [$7532 49874/86675 5 
50732 930} 295] 153] 544] 349 379] $18| 389g] 661} 4 
57 [759 'g18| 321] 146] $70}  336|' 40 504| 924| 646| 3 
58 735} 905 347] 127] 896} 322 430| 490| 9500 632| 2 
$591 $101 892) 373) 1141 9210 308 456 476| 975! 6171 1 
N. of NR N. Cof N. fine[N.Cof]N.fine[N.Col N fine[N.ColN.fine| 
LD 62 61 | "1 


—_— 


A Table of Natural Sines, 


Be Nele 34 
F — N Col N. ln N. Coi N. une N. Coi N. fine N. Coſi N. ſine N. Coil I. 


o [500064366031 54 504[84717]52992/84505| 54464 |$3867|55919/82904j60 
x | ons} $585) 525] 70253877 789] 488] 350 943] 887/59 | 
2 | ogo} $573} 554] 687] 41 774| 513] $35] g68]. 871/58 
3 | ©76] 559} $79] 672] 066] 759] 537] 89/992] 855157 
4 
5 
0 


| nou] $44] 604} 657] og] 743] 561] 804/5616 339/56 
1264 $30} 625} 642} n15| 728] 386 788] ogo| 322055 
181 Sis] 653] 627] 140 712} 610] 772] 064] 806054 


7130176}56501}51678]85612[53164[34697|54635|53756|56058/82790[53 
Bf 20 436} 703} $597] 189] 681} 65g| 740| 112] 773/52 
of 227] 471] 723 382] 214} 666] 683] 724] 236] 757151 
© 
I 
2 


252] 457] 753] $67] 235] 650} 70 70 160] 741[5o 
277) 442] 77*| $51] 263] 635] 732} 692] 184) 724/49 
$2 302 427] Foz) 535] 288] Gig} 756] 676} 2080 2838 | 
12]502327}50413)51828[55521}533 12084005478 10U83660562320(82092047 
14] 352} 395] 852] 506} 337 58 805 645] 256| 675/46 
is} 377] 354 877] 491] 361] $73] 859 625] 2800 659/45 
16] 403] 369] 902] 476% 386] $57] B54|, bra} 305| 645144 
1 4:35 354] 927] 41] 41 $42] $75] 597] 329} 626143 
35f 453] __34%| 952} _446| 43:] _526| go02| * 581] g53] 0% 
1950478 $6325 $1977 $5431 53460 $4511 54926 $3565 $6377 82593 41 
20] 503 31952002] 416} 484] 495] 951] 549] 4010 37740 
21} $528] 4295] o26| 401} 509 45 g75| $33] 425 561139 
22] . 553] 281] o 385] 534] 464] 999 $17] 449] 544/38 
23] $578] 266] 076] 370] $58] 448055024] gor] 473} 528037 
24j 03] 251] nor} 355| 583] 433] 048] 435] 497] 51136 
2550028086237 5212618 534c|33607|84417|55072[53469|5652118244 5] 5 
26} G54 222} 151] 3250 632] 402] 097 453] $45] 4734 
27] 679] 207] 175] 31o| 6560 356) 12 437} 509/ 4621;3 
25} 704] 192] aoc} 294| 681] 370] 145| 421] $93] 446/32 
29 729] 375} azs| 279] 705 355| 169] 405 617] 42931 
| 3] _754|__263}- 250] _264| 73c| 339] 194| 389| 641] 413]zo | 
31[$2779/56148\52275155249|537 $41$4324[55248[$3373/56065/32396/2, 
32] 324] 133} 299] 234] 779| 395] 242| 356] 689} 380/28 
33]. 829} 219] 324| 2180 8 292] 266] 349] 713] 3637 
34] $54] 104] 349] 203] $28] 277] 291] 324 73% 347126 
35] $79} 239} 374] 188] $53] 26/0 315| 308] 760| 3305 
3o}__904\_074| 398] 173} 877] 245] 339} 292] _784| 314/24 
, 3750929 860595242303 515753902 84230055303 ($3276|50808|82257|, 
33] 954/ 45 44% 142] 928 214] 388] 260 832] 28722 
39] 979] 03% 473] 27 g51] 1980 472] 244] 8560 2640 
go[54004} Ons] ggs] 112] g7s| 152] 436 225] Bgo| 248/70 
41] 029] ooo] S ogb|5goo0| 167] 460 212] gog| 231|19 
42 ©54/35985| 547) 08 ozg] 151] 484] 195] 9280 214/18 
43151079]5597v|52572[85066[54049/84135/55509/83179}56952[52198| 17 
441 104] 956] 597] Ogif o7:| 120} 533] 163] 976} 281116 
45] 729] 942] 621] 035] og7] 1094 557| 1471570%| 1655 
46] 154} 926] 646] oa 122] '088] 58x] 131] og) 14514 
47] 279] 99} G72] oogs} 146} G72) 6og| 11s} O47 13213 
48] 204| 896] 69/84989] 172] 057] 630] ogs| o71} 11512 


49|53229|85851}52720184974 5419 5154041 $5654 [4308213709 582098011 


| go} 254! Bo6| 745] 5500 220 o25} 678] c66] 119 oSzfro 
* $'} 279] $51} 779] 942) 244} Og} 7e 0 143] obs| 9 
52] 394| $36] 794] 928| 269153994) 726 034| 167] o4s| 8 
$3] 329} B21] Big] 913] 293] 97%, 7504 017] 191] 032] 7 
$4] 3<4| 806} 844] $97] 317 92 775 oor] 215] ons] 6 
55] 379|*:792/52869 8;882] 5434213 3940:55799 /52935}5723*(8i999] 5 
5% 4% 777] 89;] $66} gol} y3o] 823] g6y| 262| 584 
52 4:9] 763] % 855] 301] 27 8% 953) 286) g65) 3 
580 454] 747] 943] 036 410 89% 87x] 936} 31) 949] 2 
$91 479} 732! g67! Bao! azo! B83) Boa} ga] (3:4) 932) 1 


N. C of IN hẽ, . C oN Hi f CON. N. CAN line N. Cot Nſine 
1 1 2 12 ae as 


— — — 


. 


A Fable of Natoral Sines, 


— 


— 4 


ku OC. ES ö 
|. , {N. fine N. Col N. ſine N. Soi N. ſine N. oN. fine N. Coil N. une N. C OI. 
2 5735808915587 79809 687964 50% 801062932 77715 
1331 899] 802} 885 55 840} 589] 783] 955] 696/59 
2 | 40s| 882} 8260 $67} 223] $29} 622] 765| 977 678158 
3 | 429] B65} B49} 850 251 811} 635] 747163000} 66057 
4 | 453] 848] B73] 833] 274} 793} 658] 729] 022] 641/56 
5 | 477] 83a] $96} $26] 298| 7760 681] 721] 045] 623155 
6 | 501] 15] g20] 799] 323] 758| 704} 693] obs Gogiy 
75752481798 | 5894 3807 82(60344[79741|81726/78676\63090\77 586\53 
3 548} 781] 967] 765} 367 723] 749] 659} a3} 36852 
9] $72] 765] 990] 745] 390] 706} 772} 640 35] 38885 
10] 59% 74859 730] 414] 688] 795} 62.) 153] 530/50 
11} 619] 7310 037] 713] 437] 671] $18] 6oa| 180 513ʃ9 
120 643] 714] 61] 696] gbo| 653] 841 586] 203} 42448 
1315766781698 5908480960483 72635061864 785680 3225077475 47. 
14 691 681] 107} 662 got! G18] 889] 550 248} 45846 
15 715] 664] 131} 644] 529] 60 gog} 532} 271] 43945 
( 16] 735] 647] 154\ 027] 553] 583] 932 514} 293] 444 
17] 762] 631] 175] 610 $576} 565] g55|. 49% 316} 40363 | 
18] 786] 614} 201) 593] 599] 547] 978] 478] 338] 3834/42 | 
19 5780951597 5922 5/80576|v0022|79530,02c01|78460j63361|17 366{41 
200 333 580} 248] 555) 645 512 024 442] 383] 34740 
21] 857] 563] 272] 54 668] 49% 4% 424] 406/ 329/39 | 
| 22 £81] 546 295 $24 6g1] 477} o/ gos} 428] 31038 
23] 904| 5300 315] 5070 714| 459] O93] 387] 451} 29232 
24 929 513] 342] 4890 738) 4qr] 215] 36g) 473] 273136 
25057952 57497 |59365/5c472/60761|79424[62138/73351/03496/77355|35 
26] $70] 479| 359} 455] 784| 4060 460 333] 518] 236/54 
27] 999 462| 412] 435] 07] 338} 283] 375 of 2418/34 | 
28058 % 445] 435] 420] 830] 371] 206} 297] 36 299192 
29 047] 428] 459} 403] B53] 353] 229 279] 5835} 181037“ 
30| 070] 4iz| 482 386 $76, 335] 251} 263} 668) 162/30 
315809457395 595% 56368 60899 7937806274 7824035377 
42] 118] 378} 529] 351} 922] 300] 297 az5] 653! 23505 | 
33] 14" 361] $52} 334] 945} 2532} 320} 2000 675| 1077 
| 344 265] 344] 576] 376) 968} 264| 342} 185} 690 88/26 
35] 189] 327| 599} 299] 991} 247} 365|« 170} 72c| O70jag 
36 212] 7100 622 282/61915 229} 385 152 742) 985314 
3758236081293 59040|$0264,51035;79211|62411;781434163765 770337 | 
| 38] 260} 276| 669] 247] obi) 1g3] 433] 126] 787} 014/22 f 
351 283] 259] 693] 230} 084] 176 456] 096 3840/76996 1 
40 307] 242} 716}. 212] 107] 158] 479} o7g| $32] 977þhe | 
410 330] 225| 739] 195]. 139] 149] 302 obi] 88% 959hrg | 
42h 354| 208) 763) 178) 153] 122] 524} 3 $77] 9421s | 
423158378 $1191|59786;/$0160[61176)79105)62547|7802 56389970921 147 
44] 400 174] 8g} 143] 199} 057] 57% oo7| gaz] 9036 | 
45} 425] 157] $32) 125] 222] obg| 592[77g989] 944] 854|rg 
46] 449] 140] $56) s 245) i Gris} g7o} g66} 866/64 
471 472! 223] 879] 091] 268] 033 638 95:1 939} 847/13 
48] 49% 106| goz} o73] 291} on;} Gbof 34/64 BaBjzz 
585792089 | 59926|$0056|61314/78998[62683|77916[64033/768to[r1 
80 543] 072| 949] 038 337 930k 700 897] 056| 791/10 
$ 51] $567] O55) g72} oz1} 360) ghz] 728} 870 078 772] 9 
52 390] 038] 9950 003} 333} 9g44f 751}. 361] noo} 754| $8 
53] $14] 031 {6c019/79986} 4% 926 774} 840 223] 735] 7 
| 54} G37] 004} o g68| 422, gol 796} Bagj 145-747] 6 
55 53661|$09%7 |60065[79951/61451|78891/62519/77806164167[70698]| 5 
56] 684] 97 og} 934] 474] 873} 34z 788] 190 679% 4 
57] 708} 953] 112} 916 497] B55} 864 76% 272 6673 
58 731 935] 135] 889 520 837} 887} 75: 234] 642 2 
59) 754 91% 16%] 881 843 879 989 73 256! 623} 1 
IN. Coſj N. ne N. Co N. ine NCoi N. une N Co N. ne N. CON hne 
L. $2 $4 ow 1 


A Table of Natural Sines. 


1 


42 


43 


44 


1M. N. nne N. Coil. nne Nw ot]Nefine| v. Coſ 


N. ſineſ N. C. {Nv ine 


301] 586} 628] 452 
323] $567] 650] 433 
346] 5485] 672] 314 


4124 492] 735% 356 


64279|760c4}05606|75471/00913 


390} 3110 7715] 375165021 


935 
956 
97 

999 


74314 
295 
276 
256 
237 
217 


043 


198 


6820c173175 


221 
242 
264 
285 
300 
327 


Srl. 


116 
096 
076 
056 
036 
016 


69466 
487 


N. Col 


1 
1 
2 
| 3 
| 4 | 308] 530] 694] 395 
3 
8 
7 
$ 


457 455] 78 318 
| of 479] 436] 802] 299 
825] 250 


111 $524] 398} 847}; 261 


64435176473/05759/7$337]07064 


o86 
107 
129 
151 
172 


74178 
159 
139 
120 
100 
o 80 


5834972990 


370 
391 
412 
433 


4551. 


976 


12 546] 3800 B6g| 241 


14) 59c| 342] 913] 203 
15] G12] 323] 935] 184 
; 16} 635] 304| 956] 165 
ö 174 657] 286] 9780 146 


13/64562170361|65891|75222167194 


215 
237 
258 
280 


18] 679 267|66000] 120 


. g 21] 746] 210] 066] 069 
1 22 768] 192] 088 ogo 
23 790] 173] 109 030 
1 154 731 811 


901] 78] 218] 934 
291 923] O59] 240] 91s 
O41] 262| 896 


850] 116| 175] 973 
7 878] og7] 1y7| 953 
8 


A 64701 76243 60022 75107 67323 
A 75 088 


473 
495 
510 
538 
559 


zz] 989] 003] 3c6| 857 
33/$5022[75984] 327] 835 
34] 233] 965] 349} bus 
\ 35] ©55| 94% 37] 799 
36] 077} 927] 393} 750 


38 122] $59] 436| 741 
39) 144] 8700 458] 722 
40% 166] 38510 40 703 
41 188] $32] 501 68; 
42 210] 8130 523) 664 


"3t 64967|76022[66284|74576167 580 


602 
T 
845 
666 
688 


74061 
041 
022 
002 

73983 
963 

73944 

924 

gog 


885 


| 25/64834/76135/66153/74992|67452 


709 
68730072637 


6847672877 


797 
818 
539 
561 
582 


624 
645 
666 
688 


737 
717 


751 
772 
793 
814 


$35] 537 


71305 
284 


264 
242 
223 
203 


3755099 7590806414 7776077597 


730 
752 
773 


795 
810 


775] See 625 
45] 276] 755] $88] 606 
g 46] 298 733] 6x0 536 
47] 320] 719] O32} 567 
43] 342] 699] 653] 548 


go! 3860 661] 697 509 


© | $2] 430] $23] 740] 470 
73 53] 452] 604 gon) 451 


43065232 7579400545404 67837 


14964364 56806667 574528067905 


7180 489068 


389 
880 
901 
923 
944 


987 


©29 
Og1 
072 


N 


73472 


452 
432 
412 
393 
373 
73353 
333 
314 
294 
275 
254 


— — 


Ak ga 


" 216 


71182 
162 
141 
121 
100 
O80 


257 
236 


196 
176 


69235|72156 
136 


44 535] 783] 431 


500 $518] 547] 827 392 
57] $40] 5280 8480 373 
58] 562] 50g] 8700 353 
583" ago! 891! 334 


5565496 7556660805 744128093 


175 
136 
157 


73234 


215 
195 
175 


179 


185 


403171995 


445 


69361172035 


116 
095 
G75 
855 
015 


974 


70484 
505 
525 
$46 
$67 


70608 
628 
649 
670 


954 


6gc 


587] 


71059 


039 
C19 
70998 
978 
— . 
70937 
910 
896 
875 
855 
834 
70713 
793 
772 
752 


7271 


N. Cold Ane N. Ir. ine N Tol Tune. NC oi N. ine N. Col N. ne 


Þ » w + vn | oa * 


| 
: 
25 


P 


47 


40 


45 


th 


* 
1 


. — — * = 


o 1 
- - 
— . — — 
| 2 1 88 4A 
1 — _—— 
— —e— 


—— e WA e 
** 5 glas 18g 8 0s 9% 9 99% 389 9 e. % bf 3 ot 9 27 112-3 11 9809 40 9 bog r *9100 *9 
7 59 5 9 89 59 9 grog 65 0 LY 9 9 T 9 * 9 * den 96619 21 9 811963 9 go 9 bo 9 1 9 0 9 4 
tes -9]75 eos -v os ger +9/o0Þ 49} 9s 9 9 9% "9 — — __ OI lo 
= > fs bh; — n——_ XI 52 9 9ſt 61 99/9/19 9088 9% 9e gf 5 9,0 
" 427118 0 098 gÞ*9g 329 v gorggt eg 91 9 Wa 9 £2 · 9007 9181 9091 9 51 9 119 01 9180 990 9 vo 09 ˙9 
9716+ <g($+ reer or ig bt 9 <9] vE g Le «9/17 9% *g]Lr 9% 1 +y[£1x 49/11 *91b0*9/Lo 49/90 o- 
J- z[£+ *9/9Þ een t 9 LE % 9b 159 t 9619019 191819 13 *9165*g{Lo*g}>0*gjto *g] 3*9 ' : 
15 bþ -9|£+ *g e+ -9[65 et ⸗9 tet tg It *q N. 61801 9 19 971-9019069 50 · 9 to · 9 5 ·9 
£z\zb 9ſt *g9]5£--9iCE 9% -t ort Mot 5g 5 108 :aivg *g[$1 *9|£1 59,11 49 1 *9180 - ep *g}So *g[f0 9 
robot *gfLE ger est ogg 222 9 rr , q ality *o'b N - 20 · tog 1 ˙9 : 
—ůů— — — a - 4 4 9 ſe pr iz *olox * 61 941 9191 v1 9471 91419 © "97% 90 ˙9 
i ft ft Jet t e 43 55 962 92-9 12.067. 7·9 1.5 1-968 -5 J5 91h 9 * | 
C » oF + 1 c 91 9 5 9 2 ˙9 z * . ; : | . 5 * 1 ele do 9 19 : 
peat wht ler ee I oe er Ar un whole ow eo Ks 
8 044 4 hr e Lo · 990 ·9 80 · 9 v0 · 9 1˙9 
e e r e e, gh 2 2 J ee 1 
TN eee 11 erg 7579 e ee 
% -9|gz ee r 9% 4 9 29690817 Ss 17 *. $1609 go ·9 13-9190 49/50 · 9 50.900 4g 1 
51 5x -g[dz fer J c- 518-9 +9161 +9 41.1 f f "5 12 409 go 9% o · to · 'gÞ. 17 
n 61 . 2 Ne kth x. b L. ft I — 2 5 got 4 4 bob 809 . 9er to 9 1* N 
I'T*OIIE GOT *© 1˙9 $19 19919 9 9 : r : 8 "> . - 4 8 * + pe to- to *g 9 1 
| 1 4 4 J 9 TN es is i les lia 5 
: >1[61 -91£1 931 *6[91 *9,51 *gjÞ2 9/6 r *9/x1 eee ECT DETECTS 10 910 91 9 5 
geren 9191911 901 9e dc Je 21899 * 22 80. 3% - fe. te- ro \gjz0 *9|t0-"9þ10*gf00 49 
£12 1=g1z1 *gjrx *g1 11 9% -% - 9% -% 9] go % d n ro · 9 .f ·9 tt · 9 · 900 · 910 · 9010 9% 
engt 9 9 60 · 9480 90609 4.999 24 2 8 * bo to'gito'g;ro gro 'g]to *giro gl io gf ro 4900 *0 
$150 9,60 · 90 · 9080 9 Ne '9 22 — - — a — — ** co — fo * Bo 20 · 9 20 · 9 10 · 910 · 90 · 910 9} 002 ˙9 
— $j£o *9|£o *9j90 49190 *9 90 9; — . — _ F . D 10 9 geo! 
eee e eee e eee eee 1.9 fe. gte ges Jes. hee. 0 Jes fes, 
e eee ee eee eee ee eee eee 5 
1]:0*g[z0 *g[r0*g1r9 *9/10 -g˖e̊9gg _— ; WHIW HW HIW HIN HIN 6 
|. ec lor eee 1888 ru RAE 5 
I öttrſit 77 r or | 61 | 'gr | Lt | ot 1 [v1 | De. 
4 
| NOILLVNITO14 40 SATHNOA1C 


<BUl 10 *uoreutPaq 
*uoneurpPa yinog aaey Am uνð Bugry Hei jo su 243 10 uorteun 
ant 3 JZumsg $,1225 pur uo ung 211 J0 Sun, 21 Sur 218% L 7 


* 


* 
2 1 - - * 4 


8 
- 


- 
* - 


* 
5 


— 


41 * 


*YUONPUtIACT YINOSG BATCY A Yay 
-Iq PaoN Iary Aon vaym Bung"5,mms pue uoogy: ung 2112 30 wg 94 


— äün 


s 1% 4 SR ITAL TO er ee . * Mot '$1£0*91"0 *9| og 
Ser *gjor * 9+ 2g Zo 4 ter fe fre Seger 7 T*97o7 *gÞt 1 -gtto 0949] 654 
+1 *$\ 50 * Apt · A — . go Ae 8 1. £19190 8189. 85 
9 * g1 8ʃ88˙6 87 4 dete 4% te 99 g ente 4 9 1 rr 4 
Er. 0 » E Ter Lou Kr Ito flow 2135 ee erer 1 981 41 9% 9% 9 8 
so *L Tretter ore -r -% eee Er. 11 9% ee + p 
&* $150 *$]*5 4 Hor Ago νοσ⁰ ,, -e ge ee 1 112852 es 
9 £0.:8195 *£16Þ *L gt -£16z te *£]Lx *{]1 1 *L go +£00 ,, gert v og]gt oe er err eee ee 3 £5 
8 85 » As Lye * r 60 4 o- 4885 #5 lere root on- 12 · 9 P01 950-300“ I 
21 *$190 'S$ es *L1LÞ *LIIG*L Ei ee %% 40-4 9% 1g] 5b 9 t e ; r eee 15 
5 Po «geo *g155 r *L ev Ae · ei *£16o -A- -es 5916+ ggſſ -t 9% by *9;Þ1 *gjo1*s 80 9% i os 
= SPO ACS £115 *LSÞ +LhoÞ te »L Arto *£)g0 "LIES es eee et ort g 1 r f Je 9 0 +g/40 
$448 *LIE5 *&1LÞ *LI1P WISE tet 450 *£ o L165 - $9 ge Fv Nr "9/98 = t · eee 81 % 1 19/607 —.9 
ls -e es -e Aer 5d AO *Lieo LIES νν, - + -g|£+ -g16E - $E - oft gf yt gfe gf<1 *g{£1 *g/$0- 9 
, | 99]-+ +4]b+ +£16E e- er Are e- Ass s- ger tg z* rx -g{er -gje1 *9.$0*% 76 ˙9 
Ster et ee ec s Lure + Ar As es 96 r ⸗9 87 99 9 80 f 
poet ot it *LILe Line 814 ED *Ligs *gjrS eee -es og et 9 80 9 9 
| tot -t t Line fiber L161 14 *L\gS 9s %% -% % r 88 0 51 99 go · 
f e At IE Ae *L Eos gb 9 9 9e 9-91 9 C0 · 9 o · g 
| 6 47 ales *Lfor *L 9 72 Leg tÞ og 12 FE *g A. 2b 9-9 0 9 
61 *£/$t -A o- . . . . ' et got *9 £5 git o 5 
| 81411 440 *£ 9 N 2 Nee 
4 91 rr s A 9 1 e er e gets do oſto g 
Fr *Ljor «£190 ro *gigÞ 5915 *g[rÞ ge 95 Hy [EE bg yo -ofts · q 
11 Ao -A *Ljo5 *L ger oer *g/oÞrg[ LE oer U 90 9 Log] 
go *L|So *L{ro *Ligs 5g 9 + *g[eÞ *g[6E *g}9t *g)rk gibt 9 90 99809 
90 *L|zo ss -gfyS 4g got get ot ert olg tg 99 *< — 
to *{oo-L1L5 "gfÞS 4g Ar ost oft 5ſt t *9jot 9er : ——— 
10 488 9455 978 +9 eb *9{LE *gfbE get 49162 por ost 9ſt Soto geen TE 
$5 *glgs *g/t5 98 5g et got 4 if 78.8555 Met ot oh do *g|co *go07g] 7 
95 *gjtS *0!15 gro oF *g FE Pt. 1E » Cx err ger 9619 So tgfoor g οꝗft. 
W HN HW HI H: W HIW BUY BIN BUY HI HINT BIT HI H EAA 
rr 1 or | by 18 Sr 4 1] Er:f 21 44 jor F © | 8 Ys + | Y 
NO VNITO 9d. Io SAA TAN 4 # 


* Sohn R241 30 aw, ax a0 uoneu | 
Burney L V 


To find the Time of. the Sun's Riſing, Setting, and Length 
of the Day and Night, by thele Tables. 


Firſt: Find the Sun's Declination at che Top of the Page (marked with the Degrees of. 
Declinatiun) and the Latitude in the Right, or Left Hand Columns (marked Lat.) and in 
the common Angle of. Meeting is. the Time. of Sun fetting, iſ the Sun has North Declina - 
tion, but the Time of Sun riüng, if the Sun has South Dechnatiau. 

9 417 ; aer IL 

Let it be required to find the Lime of the Sun's Riſing and Setting, with the Length of the 
Day and-Night, in Latitude 51* North, the 18th of July, 17847 . 

I grit ſee . the Sun's Declination for the given Day, and find it 200 5 H North, which I 
here call 21®, then under the Declination 21, and againſt th: Latitude $1 „ ſtands 7 Hours, 

+ Miautes, the Time the Sun ſets on the given Day, in Lat. 51 North, which being 
Joubled, gives 1 Hou, 46 Minates, - the Length of the Day and, if 75 Hours, 53 Mi- 
nates the Time of Sun-ſetting be ſubtracted from 12 Houre, the Remainder 4 Hours, 7 Mi- 
rates gives the Time of the Sun's Ring, which being doubled, gives 8 Houts, 14 Minutes 
Length of the Night. ; | x y 

But, when the Sun has 2 Sonch Deelination in this Latitude, the Time of Sun Setting 
2 of Sun Ritas and the Length of the Day will then become tbe Length 

the Night. 

Thu, the 25th of November, 1984, the Sun's Declination is. 20? 57” South, or 219, then 
the Time of Sun Ring is. 1 Haste 53 Minutes, bis Setting 4 Hours, 7 Minutes and the 
the Length of the Night r 5 Hours, 46 Minutes, and Day 8 Hours, 14 Minutes. 


'  EXAMPLET EXAMPLE ii. 

Let it be required to find the Time of th! Required the Time of the Sun's Riſing and 
Sun's Ribng, Setting, and. Length of the Settings and Length of the Day a: the Cape 
Dy pd Night, at Peterſburg, the 24 June of Good E in Lat. 34228. the 1 gth of 
1 e N 204 * 1 Max, 17 4 : 
Unger 230 38 N. the Declinatiog that Day;! Under the Declination 19% or 29% N. and 
ang againkt bas Nog, the Latitude of Pe-|againſt the Lat. 348, at 12 © 
teYſburgh. | | 12 Stands the Sun's Riling 6 53 

hds the Sun's Setting ; ; 9 Ar. of gur , | — 
The Tiche of Sun Riſing ' 2 4 „ 2 
gun setting doubled is the Leng. of Day 48 Ahe Length of the Day y 10 1, 
Syn Rifing Joubled is the Leg. of Night 5 4 And 6 NH. 54, M. doub. is Len. of Night 4 


4 ox greater Degree of Accuracy. is reguireds proportional Parts may be taken for Des 


Migytes of Latitude and Declination, , 


»[*.4 40 i % 2 | 
Tuo find the Riüng and. Setting of the Stars, 
By theſe Tables eh&Rifing and Setting of any Stat may be fund, whofe Declin ation doe 
not exceed £1220” North or South inthe following Manner, * 
It y are ia North Latitede, and the Star has North Declination, look for the Declina- 
tion at the Top, and the Latitude in the Right or Left Hand Columns, in the Angle of Meets 
ing, is Half ths Time of the Stars chntiguance above the Horizon, in that Latitule ; or 
the Time it takes in Aſcending from the Eaſtern Side of rhe Horizon to the Meridian, and 
Deſcending from the Meridian to the Weſtern Part of the Horizon. 
8 — and Minutes be ſabtra@rd from the . of the Star's coming 
to n, the Remai will de che Time the Star's Ki and if added, 
Sues wit} be this Tims of the Star's Settihg * * * 


as ba eee A BE! be Bf, 
© Required when the Star Arckürus Riſes. and Sets December 1. in Lat. 61% N. 


Time of the Star's coming to the Meridian, or Southing in the Morn 9 34 
en under Stat n Declination 200 2 or 20? N. and againk Lat, 5 fands 74% 
g g 

Thune of Star's RiGng'in the Moring,. 1.47 
8 ˖ ——— 
| 17 A&I 

x . n g ieee 4 12 
. a — 
Sor Sete 21 Minutes after 3 in the Exeningg 5 * 


= 
a 222 —_—w—— _— — 


2 


The following Hints may not be unworthy the Seaman's Notice, 


„ the Latitude 1s North, and the Star has South Dedination, « or hs Latitude South 


and the Star has North Dectihation ; find the Latitude in the fide Columns as defore, againſt . 
which, and under the Degrees of Declination, itands Half the Time the Star is under the 
Horizon, which being ſubtrafted from 12, the Remainder will be Half the Time the Star will . 
be above the Horizon in that Latitude. 

Example. What Time will the Dog Star, 2 Riſe and Set at London, January as. 


*- 
Under the. Declination 160 25” S. and againſt Lat. gte 32 ſtands | "Io 46 
Half be Time the Star is above the Horizon 1 f oF = 7.4 $6 
The Star c6mes to the Meridian in the Evening, at HK 10 00 
Which Subtracted, ſhews that the Star Riſes at 26 M. ater zie the Brening 5 26 

— — 
Added, liews the Time the Star ſets 3 in the Morning #36 


In like Manner may the Riſing and Setting of the Planets be found when their Declination 
goes not exceed 230 J, and the Time of their Paſſage over the Meridian'is known. «4 

Suppoſe it were required to know the Time of Jupiter's Riſing and Setting, in Latitude 
52 North, the 1 of October 1986? 
{In the Nautical Alminac for 1786, I find that Jupiter paſſes over the Meridian of 
Greenwich at-14 H. 41 M. that is 41 M. after 2, next nenn on the siven Day, and hie 
Declination is 169 4o'N. 

Now, 12 H. added to 14 H, 41 M. is 26 H. 47 M. from which ſubtract 24 H. and the 


y according to the civil Account. 

Under Declination 16 40“ or 17 and againſt Lat. 62 ſtand 7 H. 32 M. half the Time, 
1 is above the Horizon, this doubled js 15 H. 4 * the Length of * s Day, which 

ubtracted trom 24 Hf. gives 8 H. 56 M. the Length of bis Night. 

* "Again, 7 H. 42 M. added to his paſſing the Meridian 2 H. 41 M. gives, 10 H. 13 M. his 
ſetting in the Morning, and 2 H. 41 Minutes added to 12 H. gives 14 Hf. 41 Minutes, from 
this Sum take 7 H. 32 M. and the Remainder 7 H. 9 M. is the Tape ef bis Riling in the 
Evening. 

Suppoſe it were required to find the Moon's Riſing and Setting September t the 3d, 1786, in 


Pay as 2 H. 47 M. is the Time of his paſſiog the Meridian on the Moraing of that 


/ 


Lat. 5 22 North? 


In The Nautical Almanac, (page 6th) I find that the Moon paſſes the Meridian of Green · 
wich at $ H. 12 M. in the Evening, and her Declination at Midnight is 227 65 South, 
Then in the Tables, under the Declination 23% 55* or 23%, and againit the Lat. g 
ande 8 H. 12 M. Half the Time the is under the Horizon, doubled is 16 H. 24 M. e 
Length of the Lunar Night, which ſubtracted from 24 H. leaves 7 _E 36 M. the Lunar 
Day. To the Moors Southing or Peſſage over the Meridian, 8 + add half the 7 
nar Day 3 H. 48 M. gives 12, her ſetting at Midnight, and Rom rs M. take 3, 48 
The Remainder, 4 H. 24 M. is the Time of ber Riſing, in the pr eb ak * 

In like Manner may be found the Riſing and Setting of the other Planeta, only obſerving,” 

that the Noon of the common Day, and end of the Sea Day, is the beginning of che Day! in 
the Nautical Almanac. 
As all the Calculations here are wad for the Meridian of London, or Grzenwich, there- 
fore Care muſt be taken to reduce the, Time of their Paſſages over the Meridian of Green- 
wich, to the Meridian of the, Plate of Obſervations by allowing 1 H, later tor every 28 
of Weſt Longitude, and-z H. ſponer for every 15% of Eaſt Longitude. 

It were to be wiſhed, that Gentlemen belonging to the Sea, would cry a celeſtial Globe 
with them, upon which all the above may be found in an eaſy Manner 3 for they would have ) 
nothing more to do but to ſet the Globe North and South, raiſe the Pole as many Begr 
above thę Horizon as the Latitude is; bring the Sun's Place to the Brazen Meridian, 3 
ſet the Index to the upper 12, then turn the Globe round, and note what Stars come to th: 

cridiati, and the Hour Index will point to the Time; when they come above the Horizon it 
Will point to the Time of their Riſing, and when they deſcend below the Horizon it will 

int to their Setting, for as each Star on the Globe will point directiy to one of The fame Name 
15 the Heavens, they may be viewed at any Time of the Night; or, if a Planet, turn the 
Globe until the Index points to the Time of their Paſſage over the Meridian, and make & 
Mark on the Globe with a Pencil under their Dectination, then turn the Globe Eaft until 
he Mark comes to the Horizon, and the Index will point to the Time of their Riſing, and 
— Weſterly till it come to the Horizon, the Index will point to the Time of bag 
ettiffh. | 
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The beſi Method for preventing Veſſels Anchors from coming Home; © 
15 you are under the Neceſſity of coming to an Anchor on a Lee - hore, os in any 
narrow Roadſted where there is deep Water, and you have the leaſt Suſpicion of 
the Ground being too hard or too light for good holding Ground, drop your com- 
mon Riding Bower, firſt keeping 25 or 30 Fathom of Cable on board, and if you 
receive by dropping the Lead over, or by the Land or any other Means that your 
eſſel drags her Anchor, drop your beſt Bower, and at the ſame Time veer out 
the Remainder of thecommon Bower Cable till the beſt Bower checks her, after 
which bend a ſufficient Rope or Hawſer tothe common Bower without the Hawſe 
Hole, and paſs it through another Hawſe Hole to the Wind-laſs, making it 
faſt, then caſt off the common Bower, and having paſſed the Cable-End thro“ 
Hawſe-Hole, take a running Clinch with it round the beſt Bower Cable and let · 
it go; when after you think the Veſſel has dragged her beſt Bower Anchor far 
enough to ſttaĩten the common Cable on the Ground, you may veer out as much 
of the beſt Bower as you pleaſe, and though the Weather ſhould be ever ſo violent 
may be aſſured ſhe will not drag them home. If your Veſſel be ſmalland rides 
Bard in a Head Sea, notbing will 11 her mere than faſtening an empty Butt to 
the Cable, about ten Fathom from the Veſſel, by receiving the Motion of the 
Sea firſt, checks the Veſſel, and cauſes het to come np to the Swell, and by that 
Means avoid half its Force. R er 


Of Fothering Veſſels. ... | 


Take a Studding-ſajil, or ſome other ſmall Sail, mix a Quantity of Oakham 
and Wool together, chopped ſmall, and ſtick itin Handfuls do to the Sail as 
. as you can, and overſpread ſuch Dung and Filth as you have on Board, 
ut if Horſe-Dung the better; the Sail being thus prepared, havl it under the 
Ship's Bottom by Ropes ſo faſtned to the Sulf to keep it extended, the SuQtion 
which incites the rapid Entrance of the Water will draw the Compoſition from the 
Surface of the Sail, and force it into the Leak in fuch Quantity, 28 if not wholly 
to ſtop it, at leaſt to keep out ſo much Water as to render the Danger trifling, 


| Of Veſſels running or driving on Shore. 
| If your Veſſel mould be ſo mach em bayed as to be obliged to bring upon 
Lee-Shore, and you are apprehenſive of her parting her Cable, cr being otherwiſe 
unsble to ride the Gale out, keep her to her Anchor, if you poſſibly can, till the 
turn of High Water, then before you flip or cut get what Sails you can ready 
for hoiſting at a Moment's Warning, If your Ship falls head to Wind, and 
you think ſhe will act wear with much Sall, I preſume you will uſe your Fore» * 
ſails only, with which Sails you may ran till you have juſt Time to lower them, 
and hoiſt your Main Sails, (for if a Ship, and ſhe will bear her Mizen Sails only 
without broaching too, ſo much the better) before the Ship ſtrikes ; which being 
done, as ſoon as you perceive by your Lead that you are near the Ground, cauie 
whatever is eaſieſt to be moved to be placed on that Side of the Veſſel which 
will readieſt and ſafeſt become the Leg-lide ; and as ſoon a2 you find her near 
touching, lay her as nearly as you can Broadſide too, and heel her in as much 
% you with Safety can. In the firſt Place then, with reſpect to the keeping your 
Veſſel! at her Anchor if poſſible, till the Turn of High Water, by ſo going 
you will lay her on Shore on the young Ebb, and will have the, Remairfer e 
the Ebb, and great Part of the next Flood, to preſerve the Effects of the Veſ- 
|; and ſhould" there be any Likelihood of the Gale abating, you will have a 
ng E bb to carry Anchors out, in order to get your Veſſel — ſay nothing 
of her being under Water every Tide, in Caſe ſhe bulges, the natural Conſe- 
quence of a Veſſel grounding 6n the latter Part of an Ebb, which is of oo ſmall 
Conſideration, In the next Place, by taking in your Head-ſails, and hoilting 
Mg ' * 


ir without it as to receive the chief Body of Friction; let o 
Chain be made faſt to the Ring of the Anchor, and then worm each Chin 


From wobndink it or chan g it“ quite « 


dur Main or Afier-Sails, the Veſſel will ſhoct a-Head much eaſer by be. 

ing eaſed of the Preffure of her Head-ſails ; and on the Tame Account, will run 

into Sboaltf. Water, and the Min or Aſter-Sails being out, will hren the 

a part ef, her; agd. run ber wp rich the greater Facility... By laying your 

1+ Broad) duge e the Sea, you h,, magy Advantages. ſor in ſlance, ſhould 

the Sen run hig b. uren Boats, ot theſe from the Shore, may come. 40 your, 

ee-digde,w ith che tegie Safety, as the. Length of the Veſlel Will ſmooth the - 

Y a2es along. way. 19, pd by that Means grey oh achſt in ſaving. the Crew, The 

oh) pil Vid, et nezaly. ny together; and permit Boats. of Cart jages ta como 

05 Ni »,b Eaſe, at the: me; Time that ghe Yeſlel heeling in, permits the 

be gk N 72 „irh great PU. ag . pad mould there be 

hn bla ile en dgavchrting ;10,zget her by, .layivg | Rf ide 10 
5 r Head mpy be have ou eee _ Wer e my 
erp, will lige. My Hob a] 


To Link une a Calle, ta provent them fron haing weundeds. er porting in . 
le aa or fany Ground; and to defend then rem ib lea. 


A ITY though however well laid, is, by no Means capable, agg 0 
Pijtfon of a cock y or Foy Botromi, I yoult recommend every We ger ünch“ 
mender to hay three heine, each Ybbut 15 Fathom long, all of a; S ak 
proportiviis bly? Targs,” ſo th heh uh round" the Cable 3 ry pt 525 

a 


Slightly round its t ſpective Channel of the Cable, ſo as not to check it from 
Grew bing; follecing the ow er end of each) Chai to the Cables the Qbatns 


dee, nog be 2 very beavy, and the Links ſbesld he ſhott, as they [wilF them 


mach eaer; theſe. Chaigs will receiye he whole Friction: and e 
ths Rocks 299. Stones, end wallxompletily guard the;Chble frombeing woun 
0 8% they are put on in ay few Mio v4cs there will be no Neceſſay 57 wa 
bag adm G429d o, but when; there ig A Probability of being obliged to bring 

18 4 Sean Whers they become geceſſary ;; and here caonothelp faying 
hat it is oο prohOQble many Veſſels have been loſt for want of a proper Auen. 
tion being paid to their Cables at the Slack of the Tides, by heaving them 
ſhorr, and veering 044. a3 the Tide Mengtbheus. On the Fot ry, in order to 
avoid a litde Tropble, the Cables have been n to kink ben Af the Wind 
Na e lened let the Cxbles have been ever ſi good, tek foul Sea tha 
ruck giant them has werpee m, ind pt HH before they could de brough 
wp co becher Anchors, they wie driven on Store, 3 d much damaged, if ng 
jo! To,” The Weigh be Chajts, 4 a large Cable, abt not exce.d 99 
65 and the only 1 Difficulty which UNI aces carrying this. Method 
Into Practice, will be the Ha 


e- Holes 90445 pap 00 (mall; if ſo, ſhoy] 
the ſcheyje be dee med worthy of Notice or Tit, 'Hawle, Holes may witheaſe 


de enlarged, the Cable wilt pay out, with the fame Es ſe as if there were. 5 
223 5 round it, and if it: hob 5. in rather heavier than ulual, bo 
27 Mi, may be png, in the Head of the Veſſel, to tat of 3. : 
ve they come ap, and hand them ih Above; there probably may be a few. 12 
Mes more Pitch Uttendigg this Plan thin the common wei ghing of 
or, Bacwe Are to obſerve that 4 Grain br two of Trouble ought by no Means 
to be placed in Competition With the Load of Preſervation which may attend 
ine Veſſel and Crew by making uſe of it. 
Io high. Lazitgdes, where Ice nay cht or damage the Cables, while riding at 
bebor, it would be beſt to have 3 other, Chains of the ſame Nature with t 
ne, byt 5 five ct Rx Fathom in length, which by Vein vor med no 
Ms Part of che Cable that is at the Ed 85 of the W Water, * pre; 15 the 
8 e 
during the * WK Sralen on oge 05 n,Coaſts, 1 Tn. 
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10 A 05 e 
MARAN'E R's COMPASSES, 


The Needles made in che delt Form, and tempered in the moſt n 
tageous Manner, both ſor receivi and retaining the magnetical Virtue, 
and ſtrongly touched veconding to the eſtabliſhed Laws of Nga. | 
42 
Azimuth and Ampftes de Oct aig: Steering, Beach and cb 
| Com paſſes different Sizes. 


. HADLEY's QUADRANTS and SEXTANTS 


- Of all Sizes, TIS 4 wad, with true Parallel Glaſſes, clad wad 
rately divided by  Rem/dex or Froughtoa'# Patent Machines, made on the 
beſt Conſtruction, and warranted geo | 


Guß ter's Scales, Slididg ditto, one of two-Peet Plain Scales kpd-der- 
tors, three and four Feet Gug ng Rods, Protracters; great Variety of 
Caſes of rern and Scales and Contparite of all ee aber 

14 59 4 i | a 

Sea Teleſcopes u thebe, or four peet long, with Py or fix Glaifes- 4 
Acromatie I I with combined ObjeE Glaſſes, iþEreaſ- 
ing the viſible Area, and waking the Im age n more 1 and diſ- 


dact than W vob v bee MMT 

Log Glaſſes Hof — Wick. bites with Tn Metal, mat 
juſted, not ſo liable to be, out of Offers and every Way much ſaperiay 
to the common Half Minute Sand Glaſſes. 


J. Hautt res Mook P{Pritficit Nivigarde, Wes his Setman's Com- 


— Daily Aſſiſtant, his Coafter's Companion; theſe Books, with the 


Vie Aimee, are fplly ſufficient. for the Seaman or Teacher's 
e. 


7 e "Pills: of Ladet Seanian's Win and Pats, Mates 
Ruled: Joarnals, Writing Paper, Memorandum: Becke, Pocket Books, 
Account Books, Pens, ul Slates, Sealing Wax, Wafers, InkiPow- 
der, Ink Stands, Pencils, India Ink, Ten. Knives, and eyery Article. of | 
Stationary Wares; -ufefub at Sea; L 2 
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the pcs upon which have ſo often proves fatal to Seamen. 


#ttors md $E A- e HAAR T 8. 


The Eaſt- JIodia, Weſt- India, North- America, Baltic, Guinea, Straits, 
Britiſh, Channel, Iriſh Coſting, and North-about Pilots; including. all 
the lateſt and moſt accurate Surveysand Obſervations mage i in the different 
Parts of the known World; accompanied with ht 5 containing v_—_y | 


l een 8 a 


. A 9 
8 IN G L E © 1 A R 1 8. 
The Dow. s cht of Holland, &c; 
Britiſh Channel,. of —— e The Categate * 
St. George's Channel, by Captain The Eaſt Sea r 
Huddard. I Baltic ditto 

Briſtol Channel From Londog to the Orkney# | 
South Weſt-Conſt of Ireland Bay of Biſcay 
North Eaſt Conſt of ditto | FCom of Spain and Portugal 
Orkneys, by Mr. Mackenzie Mediterranean Sea 
Mackenzie's Surveys «+. "Coaſt of Guinea 
Month of the Thames #., | | Canary Hands 
Margate Roads i | Weſtern lands 
Thomſon's North Sea Wel- Ladies * 
Hammond's.ditto-. - - ute de Nerd Tands +, , » 
Tlands of Scilly | | Biſhop's Dravghts : 


Hand of Guernſey Diſton's Draughts 


Iſland of Jerſey ae,. Atlantic Ocean 

Portſmouth ' 7-5 IA the Harbours in North Amertes 
Plymouth | Ditto Welt: Indies 

 Baknodt® , 15 * L 


With all the 0 deen Charts 568 extant, 106 redions to oe - 
enumerated here. 714 
17 Ha M1LTox Moors wiſhes to acquaint Mariners in general, that 
he Sells neither Books, Inſtruments,” nor Charts, but what may be de- 
pendedon, and conſequently has excluded thoſe old ap ingec urate Charts, 


* 


He alſo TEAChes NAVIGATION. A 


The Methods of 6nding the Latitude *. double Alticudey of the Sun, 
by the Meridian Altitude of the Moon, and the Planets; and of finding 
the Longitode by the Lunar Obſervation 5 with the Uſe of the Globes, 


dea and Charts, in a few Weeks. | 


N. B. Lodging and Board in the Houſe (if n 1 


757 PublBud, and held by hy father, axd G. 4 in 9 


NEW LARGE and CORRECT CHARTS of NORTH AME- 
RICA and the WEST-INDIES, regulated and aſcertrined by Aſtrono- 
mical Obſervations, and drawn on a large Scale, by J. Huron 
Moors. 


"Thos Charts YR the whole Navigation from the sue, Bellifie to 


Baibadoess 
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